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INTRODUCTION 

This manual is designed to provide information to 
the managers and on-site operators of municipal and 
private waste disposal landfill sites. It discusses 
pertinent legislation and landfill design and operation, 
Supplementary information on the subject is included 
in the Ministry publication Guidelines for the 
Establishment, Operation Management, Maintenance and 
Closure of Landfilling Sites in Ontario available from 
Waste Management Branch, Ministry of the Environment. 



The Training and Certification Section wishes to 
acknowledge the contributions and assistance of the: 

MEA/MOE Curriculum Development Committee 

Waste Management Branch, Ministry of the Environment 

Regional Operations Division, Ministry of the Environment 
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Topic: i 



SITE ESTABLISHMENT 



LEGISLATION 



Objectives: 

The trainee will be able to: 

1. Identify the appropriate Provincial 
Acts and Regulations which deal 
with the establishment of waste 
disposal sites. 

2. Interpret the various Sections of 
the Acts and the regulations which 
deal with establishment of waste 
disposal sites. 

3. Understand the application procedure 
for establishment of a waste disposal 
system. 



LEGISLATION 



GENERAL 

The disposal of municipal and industrial wastes has 
presented problems and continues to do so. The locations 
of the majority of the disposal sites in use are satisfact- 
ory. However, the operation of the majority of these sites 
is in need of improvement. As the sites in the Province are 
closed down for economic or other reasons, suitable alternat- 
ive sites must be found and utilized. A poorly located and 
operated landfill site can, and all too frequently does, 
result in water pollution either to surface streams or to 
underground potable aquifers, air pollution by the deliberate 
or accidental burning of garbage, the breeding of rats and 
flies which are disease carriers, and the permanent disfigurat- 
ment of the countryside. 

With the increased public concern in environmental pol- 
lution and land use awareness, poor planning and operating 
practices are no longer acceptable. Waste disposal has become 
a matter of public debate. Complaints have increased and 
proposals for new waste disposal sites are always resisted. 
The public image of waste disposal must be improved by enforc- 
ing regulations and employing good practices. 

Applicable to both public and private operations, the 
Environmental Protection Act, The Environmental Assessment 
Act and related Regulations are designed to solve this 
problem. They provide direction and control to ensure that 
disposal sites and waste management systems are designed, 
located and operated in such a way that the risk of pollution, 
health hazards or nuisances is reduced to a minimum. 

Legislation assigns certain powers and duties to the 
Minister of the Environment. It permits him to order changes 
in waste management systems or any waste disposal site. Changes 
might include upgrading the standards of operation and expansion 
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of a site or a system, or a Waste Management System may be 
introduced if one does not exist and if such a service is in 
the public interest. In the case of existing sites or 
systems operations, the Minister has delegated this authority 
to the Regional Directors of the Ministry. With respect to 
applications for establishment of new operations, the 
Approval has been delegated to the Director of Environmental 
Approvals and Project Engineering Branch of the Ministry. 

THE EM VIRQJJMENTAL PROTECTION AC T 

The Act and related Regulations provides legislation 
to control and regulate solid waste in Ontario. These wastes, 
defined in Section 24 (a) of Part V of the Act, include:- 
ashes, garbage, refuse, domestic wastes, industrial wastes or 
municipal refuse and such other wastes as are designated in 
the Regulations. Section 24 (f) defines a waste management 
system to mean all facilities equipment and operation neces- 
sary for the collection, handling, transportation, storage, 
processing and disposal of wastes and may include one or more 
waste disposal sites. 

The operation, establishment, alteration, enlargement 
or extension of a waste management system or a waste disposal 
site requires a Certificate of Approval or Provisional 
Certificate of Approval issued by the Director of the Environ- 
mental Approvals and Project Engineering Branch of the Ontario 
Ministry of the Environment. 

A public hearing is mandatory for sites to be used for 
disposal of hauled liquid industrial wastes, hazardous wastes 
as designed in the regulations or any other waste that the 
Director ascertains, having a domestic waste equivalent of 1500 
persons or more. A hearing if one is warranted, may be set 
up for any other waste disposal site. In any case, the Minister 
or Director may request a hearing prior to issuing a certificate. 
(Reference Sections 30-33 part V of the Act) 
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To Streamline the approach for approval of these sites, 
relevant legislation (The Municipal Act, The Ontario 
Municipal Act, the Expropriation Act, The Niagara Escarpment 
Planning and Development Act and The Parkway Planning and 
Development Act) has been amended so that all of these 
issues relevant to the establishment of a waste disposal site 
and the parties concerned will have one comprehensive hear- 
ing before one board, The Environmental Assessment Board. 

APPLICATION PROCEDURES 

The information to be included on the application form 
submitted to the Ministry provides a general description of 
the management system and identifies all essential elements. 
They must establish the details on the collection, trans- 
portation, (treatment if any is proposed) and disposal of all 
wastes identified on the application. It is important to 
ensure that such forms are, in fact, properly completed by 
the applicant and signed at Appendix A is the application form 
together with the supporting information requirements for applications, 

The Environmental Assessment review will include a study 
of both present and future waste quantities together with 
associated disposal needs and systems. For a major site, the 
study will be extensive; for a smaller site a less costly 
study may suffice. Studies are, however, always necessary; 
the site will be selected only after careful consideration has 
indicated that it represents the best environmental compromise. 
Only rarely will the site be regarded by all as the best 
proposal since some individuals would usually prefer the locat- 
ion to be as far away as possible from their neighbourhood. 
Compromises may be necessary on technical as well as overall 
environmental grounds. 

The completed application and any supporting information 
is forwarded in four copies to the Regional staff of the Ministry 
for review. It is subsequently forwarded to Environmental 
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Approvals and Project Engineering Branch with a Regional 
recommendation and preferably a memorandum indicating: 

a) what other authorities and agencies have 
been contacted, 

b) opinion of the Regional staff with regard to 
the acceptability of the site and the proposed 
operation programme, 

e) a recommendation and reasons for or against 
the holding of a public hearing. 

The Environmental Approvals and Project Engineering 
Branch will assess the application to ensure compliance with 
standard procedures and regulations. The need for a public 
hearing in accordance with the Environmental Assessment Act, 
will be assessed and appropriate arrangements made. 

A basic flow diagram for Application under Part V of 
the Act is shown at Appendix B. 

ENVIRONMENTAL HEARINGS 



Upon receipt of the summary of application and a 
written request from the Director of the Environmental 
Approvals and Project Engineering Branch that a hearing be 
established. The Board obtains from the Clerk of the munic- 
ipality where the site is situated, a list of names and 
addresses of all property owners or occupants who will be 
receiving notification of the hearing via registered mail. 
The list includes the occupants or owners of land which is 
part of the site as well as those who adjoint the site. This 
provision is to ensure that persons who may be expropriated 
or who have signed an option to sell their land, are formally 
notified of the hearing. Similarly, The Board obtains the 
names and addresses of any other person or group which is to 
receivG a not ice of the hearing by registered loLter. To 
expedite an application, this list can be submitted with the 
appl i c"<-i t i on , 
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The Board arranges to have the applicant submit to the 
Board, copies of all evidence which the applicant expects 
to produce at the time of the hearing. Similarly, the Board 
arranges to have a corresponding information package supplied 
to the Clerk of the municipality in which the site is located, 
so that this information can be put on public display prior 
to the hearing. The Board also arranges to have a copy of 
the procedures for the conduct of the hearing placed on 
public display. 

Upon receipt of a complete list of the parties to be 
notified of the hearing, the Assessment Board establishes a 
hearing date, and proceeds with the notification. All parties, 
including Ministry staff are notified of the hearing at the '■ 
same time and a copy of the appropriate procedure for the 
conduct of the hearing is enclosed with the notices. The Board 
formulates a report and directs the report to the Director of 
the Environmental Approvals and Project Engineering Branch. 
The Ministry Regional staff is required to present a Brief 
on the hearing to the Director. 

Reports will be forwarded to all parties to the hearing 
14 days after the initial Report has been released by the 
Board. Upon receipt of the report from the Environmental 
Assessment Board, the Director forwards a copy of the report 
with his comments to the Municipal & Private Approvals Section. 
When the Board's report is received in the Municipal and 
Private Approvals Section, a copy of it is forwarded to the 
Regional District Officer, requesting comments. 

If the decision of the Director is to proceed with 
the processing of the application, the applicant and the parties 
to the hearing, including the Board, are notified, and provided 
with an outline of the procedure to be followed for the 
continued processing of the application. Final plans and 
specifications are required prior to a Certificate of Approval 
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being issued. The Ministry staff works out a satisfactory 
site development and maintenance programme with the applicant 
and prepares a recommendation concerning any appropriate 
conditions consistent with the Board's Report which are to 
appear on the Certificate of Approval. This submission 
should also include the reasons for assigning the 
conditions . 

The application is then processed to completion and 
a Certificate or Provisional Certificate of Approval is issued. 
The Certificate is mailed to the applicant by registered 
mail with copies being forwarded to the Ministry Regional 
Office and the Municipality (See Appendix "C) . 

If the Director decides to refuse the application , a 
letter is forwarded to the applicant and the parties to the 
hearing, including the Board, outlining the decision. At 
the same time, a "notice" of refusal together with reasons 
is prepared and served on the applicant at the earliest 
opportunity. 

If at any time problems develop during the operation 
of the Waste Disposal Site or System, after a Certificate or 
Provisional Certificate of Approval has been issued, the 
applicant will be requested by the Ministry to bring the site 
or system into conformity with the Environmental Proection 
Act and Regulation 309. If no action is taken by the applicant, 
the Ministry can revoke the Certificate, under Section 38 (2). 
Part XI of the Act establishes an appeal system. 

The Regional Director may also issue an order to the 
owner to take such action as may be required to bring the system 
into conformity with the regulations within a specific time 

period. 
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APPENDIX "A" 



Ontario 



I'ot Office Use 



Application Number 



APPLICATION FOR A CERTIFICATE OF APPROVAL 
FOR A' WASTE DISPOSAL SITE (LANDFILL) 

IMPORTANT NOTE: 

If this application is for notification of changes in use , operations, or ownership , 

specify the MOE number on your certificate and fill in only the data on this 

form which are being revised. 

Applicant: 

Municipal ( ) 

Name: 



Provincial ( ) Other ( ) 



Address: 



Postal Code: 



City/Prov.: 



Telephone: 



If Applicant not Municipal or Provincial complete the following: 

( ) Corporation: President's Name: 



( ) Proprietorship 

Name, if different than applicant 



3. 



It. 



( ) Partnership - Name all partners; 
(i) 

Land Owner; (if not applicant) 
Name: 



Address: 



Lessee (if applicable) 
Name: 



Address: 



Site Operator 
Name: 



Address: 



5. Site Location: 

City 
Town 
Village 
• Township 
Other 



() 

( ) Name:_ 
() 

() 



(ii) 



Title: 



Concession: 
Lot No: 



Part of Lot: 



Street Address: 



Include a copy of the plan of survey of any lands on which the site is to be located. 
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MOE1613/SO 



- 2 



Site Characteristics and Waste Category 

a. Present land use 



b. Present Official PJan designation of site 

c. Present zoning category 



d. Present land use of all adjoining properties to be provided on location map. 

e. Rate at which site can receive waste per day. 

( ) Tonnes ( ) Tonnes 

Domestic ( ) Cu. Meters Commercial ( ) Cu. Meters 

If any of the following waste categories are intended to be received at the site, 
attached a description of each, including their source to the Application. 

( ) Tonnes ( ) Tonnes 

Liquid Industrial _( ) Cu. Metres Non Hazardous Solid Industrial ( )Cu. Metres 

( ) Litres ( ) Litres 

( ) Tonnes { ) Tonnes 

Hazardous ( ) Cu. Meters Other ( ) Cu. Meters 

{ ) Litres ( ) Litres 

f. Number of days/year the site is open 

g. Population served 



h. Names of all municipalities/major industries intended to be served by the site 
1) '*) 



2) 5) 

3) 

i. Total area of site hectares or acres 

jv Total area to be filled hectares or acres 

k. Estimated capacity of the site „___ tonnes or „___ c^- nneters 

(Rate per day and EST Capacity must be in the same measurement) 

7. For enlargement and/or change of site only 

a. Additional Life Expectancy years 

b. Additional Area Applied for (hectares) 

c. New Total Area of Site (hectares) 

d. Name's of New Municipalities potentially served (i) __^ 

(2) Ci) 



(3) (5) 
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MOE V613 



8. Control System 

a. Monitoring for - Gas ^^^j^^^ - Ground Water ^ j^" - Surface Water ^ j ^^^ 

b. Control system for - Gas Vj j^^ - Gas utilization () f^^ - Leachate ^ j ^^ 
9. List all Supporting Documents Submitted with this Application. 



10. Signature 

Applicant Name (Printed) 

Title 

(Signature) 

Date 



SEAL OF COMPANY 
(if applicable) 
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MOE 1613 



INFORMATION 



FOR 



ENVIRONMENTAL ASSESSMENT BOARD SUBMISSION 

A written submission is required which clearly indicat- 
es how the site is to be developed and maintained to comply 
with the standards outlined in Regulation 309, 

A consultant should be retained to undertake a hydro- 
geological evaluation of the parcel of land. Thus all quest- 
ions raised at the Environmental Hearing as regards water 
contamination due to the operation of the waste disposal site 
may be fully and competently answered. 

Some applicants have found it beneficial to retain an 
Engineering Consultant Firm which is able to undertake all 
the work outlined below while other clients find they require 
professional assistance in preparing only the hydrogeological 
report. 

The submission will include: 

a) The original and one copy of the application and 
supporting information forms, only these portions 
which are not more thoroughly discussed in separate 
supporting documents being completed, 

b) Four (4) copies of legal description of the land 
controlled by the applicant and those portions 

of the property to be utilized for the disposal of 
waste material, 

c) Four (4) copies of a' location map showing dimens- 
ions of approximately 1 inch equals 4 miles. 
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d) Four (4) copies of a map showing lots and conces- 
sions, within one full lot of the subject property. 
Details to be included on this map to plan: 

(1) access roads to the property 

(2) areas utilized for the disposal of waste 
on the property 

(3) location of homes, farm buildings, wells, 
rail lines, easements for unopened road 
allowances, hydro, pipelines, water courses 
and other topographic features. 

e\ Four (4) copies of development plans, which will include 
the following information: 



(1) 



access road detail (drainage, gates, fencing 
etc.) 



(2) site roads 

(3) working areas 
buffer or neutral zone 



(5) screening for adjacent property owners, 
roadways 



location of monitoring wells 

(7) initial and final contours; if development 
is to be conducted using various techniques 
of landfilling, then stage development plans 
may be necessary 

(8) Geologic and hydrogeological information. 

This should either be in the form of a memorand- 
um report from the Regional Technical Support 
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Sections or a consulting hydrogeologists 
report. These reports should discuss leach- 
ate and gas production and advise on how 
the site should be designed to minimize the 
effect of these pollutants on the environ- 
ment at the site. If attenuation is intend- 
ed, the attenuation zone, should be defined. 

(9) A monitoring programme. This is usually 
geared to the intended operation of the site 
and is intended to alert the approving author- 
ity to the installation of future gas or 
leachate collection or control systems. 

(10) In cases where the applicant is not the legal 
owner of the site a "right of use" document 
should be submitted. This could be a lease 
contract for a large landfilling site or a 
simple letter from the occupant of the land 
agreeing to accept digested sludge on his land 
in the case of organic soil conditioning sites. 

(11) possible use of the site after it has been 
filled and closed. 

f) Four (4) copies of a traffic report, or any other 
report that may be referred to during the course 
of the hearing, must be filed with the Board. 

g) A brief or a report, prepared by the Ministry of 
the Environmental Regional Staff, stating this 
Ministry's position, should form part of the subm- 
mission. 
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Either this report or the consulting engineer's 
report should outline and document the basis 
on which the proposed site was selected and the 
alternate sites were rejected. 

NOTE ; If more than one municipality is involved, then an 
additional set of supporting information documents is required 
for each additional municipality: (e.g. a town locating a 
waste disposal site in a township) . 

This information will be forwarded by the Environmental 
Assessment Board to the Clerk of that municipality. 
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Provisional Certificate No. 



Ontario 



PROVISIONAL CERTIFICATE OF APPROVAL 
WASTE DISPOSAL SITE 



^^n 
W 






Under the Environmental Protection Act and the regulations and subject to the 
limitations thereof, this Provisional Certificate of Approval is issued to: 



for the use and operation 



all in accordance with the following plans and specifications; 






Located: 



which includes the use of the site only for the 

of the following categories of waste (NOTE: Use of the site for additional categories of 

wastes requires a new application and amendments to the Provisional Certificate of 

Approval) 



and subject to the following conditions: 



hi 



i 



Dated this. 



.day of. 



19. 



DirecTor, Section 38 
Environmental Protection Act 
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Subject: 



Topic: 2 



SITE ESTABLISHMENTS 



GUIDE TO LANDFILL DESIGN 
REQUIREMENTS 



Objectives: 

The trainee will be able to: 

1. Understand the purpose for, and the 
basic principles of, various design 
philosophies . 

2. Know what professional assistance is 
necessary for development of a 
waste disposal site. 

3. Identify the various stages of 
development of the site. 



GUIDE 

T0_ 

LANDFILL DESIGN REQUIREMENTS 

GENERAL 

This topic is intended for use as a guide in the 
preparation of design plans and details for a landfilling 
operation. Adherence to the principdes presented will lead 
to good design and construction. Although it is impossible 
to provide complete design criteria suitable for every 
landfilling operation, the details provided in this and 
subsequent topics will familiarize site operators, municipal 
officials and the general public with sound design principles. 
The MOE publication, Guidelines for the Establishment, Operat- 
ion, Management Maintenance and Closure of Landfilling Pites 
in Ontario provides additional information. 

DESIGN PHILOSOPHY 

A statement on design philosophy should be included in 
the information in the submission supporting an application 
for a landfilling operation. This philosophy should present 
an overview of the matters taken into account in the preparat- 
ion of the proposal. It should answer questions such as why, 
when, where and how often. It should also show the relation- 
ship between the various sections in the proposal. Continuity 
between preliminary development concepts and the ultimate 
intended use should also be provided in order to demonstrate 
the relationship between the site, its immediate surroundings 
and the area served. 

Unusual problems and concepts should also be discussed. 
For example, the logistics of the use of impermeable liners, 
together with leachate collection, gas control, treatment 
and disposal systems, may be less obvious to new staff, in- 
volved in site management several years after the development, 
than to staff who have had the opportunity of discussing the 
proposal and the works with the consultant at the time of its 
conception. The design philosophy will be of interest not only 
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to persons involved in the later stages of site development, 
but to those who must assess the proposal before the Ministry's 
Certificate of Approval can be issued. 

PROFESSIONAL ASSISTANCE REQUIREMENTS 

For most landfilling proposals, the applicant is advised 
to seek professional assistance from an engineeer and/or 
hydrogeologist to develop the necessary data upon which the 
ultimate satisfactory landfilling site is designed. For many 
smaller sites, such data may be obtained from the Ministry 
of the Environment. Regardless of where the data is obtained, 
the proponent's professional consulting engineer or hydrogeol- 
ogist will still be required to make an interpretation of the 
data in an effort to detail any special preventative measures 
which might be necessary at a particular installation. Provid- 
ing the Ministry of the Environment has the sufficient back- 
ground data, the applicant may not be required to carry out 
site evaluations. 

WASTE DIS POSAL STUDIES 

It is assumed, for the purposes of this discussion, that 
an integrated long-term refuse disposal system report has 
previously been prepared. Further, that the report, after 
reviewing the various disposal alternatives, concludes that 
in order to make best use of natural resources and to protect 
the health of the residents, the most practicable disposal 
method is a landfilling operation. To determine the suitabil- 
ity of various sites for landfilling, a rating system is 
normally devised which takes into account such factors as: 
capacity, public health and safety, traffic patterns, public 
acceptability, isolation, conformity with land-use planning, 
availability of cover material, site hydrology, physiography 
and geology, cost of operation, and end use of operation. 
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Once this evaluation has been made and a site has 
been selected, then the details as outlined in later topics 
should be provided. For many smaller sites, the evaluat- 
ion of various solid waste management alternatives and the 
selection of a specific landfill site can be conducted without 
further exhaustive studies. This evaluation should, neverthe- 
less, be made regardless of the size of the site. 

WASTE QUANTITIES 

The following basic data on the volume and nature of 
the waste anticipated from the design population and area 
must be obtained and evaluated: 

a) design period 

b) areas served - municipalities, townships, 
etc . 

c) population to be served through to the end 
of the design period 

d) waste generated for existing and design 
population 

e) hauled liquid industrial waste or hazardous 
wastes as designated in the regulations. 

By providing this data at the design stage, problems 
associated with the need for additional information and 
hearings can be eliminated. Under Section 32, any alteration, 
enlargement or extension of the waste disposal site for a 
population in excess of 1500 people may require a public 
hearing. A hearing is mandatory if the site is to accept 
hauled liquid industrial wastes or hazardous wastes. This has 
resulted in many problems in the past, which could have been 
eliminated if the design brief accompanying the application 
had indicated all details related to population, nature of 
waste, and area served for the design period of the site. 
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■SITE DEVELOPMENT STAGES 

The site development stages may be part of, or 
inherent in the design philosophy, or they may be 
considered on a separate basis. In any event, plans 
and sketches illustrating how the site will appear 
at different development stages will be very helpful 
to the understanding of the total concept. Site appear- 
ance at regular intervals during its life (e.g. at 
quarter-points) as well as at critical development stages 
when significant changes will occur should also be 
illustrated. 

Operations which take place during relatively short 
periods may sometimes be difficult to describe verbally 
and therefore, an illustration or model may overcome 
this difficulty. Concepts such as the "ramp-trench" 
method or the "moving-trench" method are examples where 
sketches are invaluable. Three-dimensional models, from 
which sections can be added to or removed to illustrate 
both the long and short term changes in the site's 
appearance can also become extremely valuable. 

The proponent should decide how to present the 
intended site development to those who may not only have 
a need to know but who also may be required to provide 
explanations to others. 

TO POGRA PHY 

Some landforms do not readily lend themselves to 
landfilling. However, there are many valid reasons 
why a variety of different and difficult landforms should 
be considered, even though the operation may be expensive. 
The reasons for such a choice are discussed elsewhere. 
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Where adequate quantities of soil are not available 
on site, cell and final cover may have to be imported, often 
from a considerable distance and at great costs. Neverthe- 
less, sites with a minimum amount of soils are often consider- 
ed because, overall, they may have the greatest environmental 
acceptability. 

Marshland as an example is often not considered, al- 
though drainage may render it useable. Disruption of plant 
and animal life may, however, cause unacceptable ecological 
impacts . 

Due to the demand for farmland conservation, pits, 
quarries and ravines are being increasingly considered as 
potential waste disposal sites. Development, in such cases, 
must protect groundwater from contamination and, therefore, 
special engineering designs will be necessary to achieve this. 
The Hydrology Report in support of the application must discuss 
in detail critical areas, describe additional data require- 
ments, suggest final contaminant control, outline the monitor- 
ing facilities, and discuss any contingency plan that must 
be associated with proper operation. 
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Subject; 



Topic; 3 



SITE ESTABLISHMENT 



SITE SELECTION 



Objectives: 

The trainee will be able to: 

1. Identify the factors on which the 
location of a site are based. 

2. Identify the various authorities 
and agencies which normally take 
part in discussions in selection 
of a waste disposal site. 

3. Understand the necessity for 
thorough evaluation of the 
proposed site location to: 

a) meet the needs of the community 
to be served; 

b) gain the acceptance by the 
community in which it is to 
be located. 



SITE SELECTION 

GENERAL 

It is the responsibility of the municipality to locate 
a disposal site suitable to its needs. 

The location should be based on the following factors: 

a) Proximity to the area generating the waste 

b) Remoteness from dwellings 

c) Accessability from existing roads 

d) For large sites, availability of service by 
utilities, electricity, telephone, possibly 
even water and sewers 

e) Accessibility to local municipal fire fighting 
resources to augment fire extinguishers which 
should be standard equipment on collection 
vehicles 

f) Adequate supplies of workable cover material 

g) Environmental factors, e.g. adequate protection 
to prevent ground and surface water pollution, 
suitable soil conditions 

h) Adequacy of screening from public view 
i) Inconvenience and adverse effects on the minimum 
number of people. 

The Ministry of the Environment will carry out an investi- 
gation to assist in determining site suitability by examining 
soil type, soil depth and water table levels. For sites 
serving a population of less than 1500, this investigation 
is usually all that is required. If, however, there is an 
expressed, extensive public concern or if the site is to serve 
a population larger than 1500, or accept hauled liquid indust- 
rial wastes or hazardous wastes, the proposal must be submit- 
ted to the Environmental Assessment Board, for a public hearing 
to evaluate the social and economic impact versus the waste 
disposal needs. If it is a complex problem or the municipality 
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does not have the capability to conduct hydrogeotechnic 
investigations a consultant should be hired to develop all 
or part of the Information required for the hearing. 

RESOURCE RECOVERY CONSIDERATIONS 

Even if resource recovery is viable, a disposal site 
for unrecyclable residue is a necessity. A resource recovery 
plant will normally be situated on or adjacent to a land- 
filling site because of the elimination of subsequent waste 
hauling costs. Certain factors, additional to those listed 
previously, should, therefore, be taken into account. Prox- 
imity to markets for recovered materials would be a distinct 
asset but, since energy costs are rising very rapidly at 
the present time, proximity of energy rather than markets 
is likely to be more important. Waste generated energy can 
complete economically with energy from other sources. 

Criteria for the viability of resource recovery 
include: 

sl availability of markets 

fe| availability of sufficient waste quantities 

Thus, the size of the waste generation area is of importance 
also. This is discussed further below. Where extens- 
ive waste haulage systems exist, there is a possibility that 
the waste transported may be divered to make viable the 
establishment of a resource recovery plant which might other- 
wise not be economical. Re-use of waste materials and recovery 
of waste energy can make a substantial contribution to the 
national and provincial economics. 
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PPJELIMINARY SITE APPRAISAL 



Site hydrology should be sufficiently detailed to 
permit an environmental evaluation of the proposed land- 
fill and development operation on a conceptual basis. 
Characteristics and volume of the wastes, local ground 
and surface water quality and uses, etc. should be in- 
ventoried. Towards that end, water well records, 
published maps and reports, may be reviewed. Explorat- 
ory soil borings may be necessary to describe the type 
and composition of the earth materials as well as their 
vertical and horizontal distribution. Groundwater 
studies should also be carried out to determine both the 
ground water quality and quantity as well as any movement 
patterns. It is also necessary to estimate the location 
and concentration of contaminant movement and the potent- 
ial environmental effects on ground and surface waters. 

The approving authority will be concerned with a 
number of major issues. To maintain an acceptable natural 
water quality it will be necessary to assess the level 
of contaminant discharge and to determine the need for 
containment and/or control or treatment. Based on 
the type of treatment and the risks or consequences of 
failure of containment, a suitable monitoring and 
contingency program will be requested. The proponent's 
cost evaluation of the necessary control facilities and 
contingency measures will indicate whether the site proposed 
is an economically viable operation. 
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IMPLEMENTATION PLANS FOR DEVELOPING 
CENTRALIZED SYSTEM 

When a centralized waste disposal system is planned, 
the potential of existing sites must be reviewed. 
Environmentally acceptable landfill sites may continue 
to operate and serve to bridge the time necessary to 
locate and develop a new large site. Every effort should 
be made to close unnecessary or unacceptable site 
operat ions . 

Whether or not all acceptable sites will continue 
in use until their capacities are exhausted or whether 
they will be used on a rotational basis until each in 
turn is filled, is largely a matter to be considered 
by the proponent. The latter alternative is to be 
preferred because it will usually result in immediately 
reducting the cost of the waste disposal. 

SIZE OF LANDFILL SITE 

As a "rule of thumb" 

aj One acre of land, which can accept 

six feet deep of compacted refuse, will serve 
ten thousand people for a one year period. 

b) One person will generate about 2-3 pounds of 
garbage per day. Some authorities use a figure 
of 5 lb. per capita per day. The amount of 
garbage varies according to the size of the 
area; agriculture, tourism and local manufactur- 
ing and commercial wastes must be considered 
where applicable. 

c) The standard planning method for landfill site 
development is a "20 year design". 
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.SIZE OF AREA TO BE SERVED 

The larger the area to be served, the greater will 
be the opportunity to find a good disposal area within 
it. Further, the greater the quantity of waste to be disposed 
of at a landfilling site, the lower the unit costs for waste 
disposal. Increased haulage costs are normally more than 
offset by the economics of developing and operating on site 
rather than several smaller sites. Due to the large populat- 
ions of some centres in Southern Ontario and the dense resident- 
ial and commercial developments, the establishment of a land- 
fill in a large area is a difficult procedure. The process is 
further complicated by strict land use policies and complex 
approval requirements. 

PUBLIC ACCEPTANCE 

Although there are many reasons for preferring a large 
site over a small site, the strength of public opposition is 
almost invariably proportional to the size of the site. 
Technical reasons for preferring a large site should not bias 
or prejudice engineers and technologists in any way. The 
public must be made aware of the problems of waste management 
and that the selection of a site involves making any comprom- 
ises and trade-offs. The public must be presented with all 
the facts and, through the media and open public discussions, 
be given the opportunity to participate in waste management 
decisions. Normally an honest open forum adds to the credibil- 
ity of a suitable design. 

TYPES OF WASTES 

The various types of waste which may be safety disposed 
of should be considered during both the preliminary 
and final site evaluation stages. Although it may be 
difficult to predict all types of wastes which may be 
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generated in the future, an attempt should be made to 
do so. Surveys of present and future types of wastes 
should be made on an industry by industry basis, and the 
disposal needs of each waste should be assessed. The 
need to dispose of obsolescent chemicals (including 
pesticides), oil contaminated materials, materials 
contaminated by spillage of toxic or hazardous substances 
during commercial transportation, street sweepings, build- 
ing debris, catch basin sludges, ashes from the incinerat- 
ors, sludge from STP's, trees, shrubs, roots, rock, concrete 
and asphalt should not be overlooked. 

Lists of all acceptable and non-acceptable types of 
wastes should be included in the report which will form 
part of the submissions to the Environmental Assessment 
Board and the Ministry's Environmental Approvals Branch. 
The types listed should take account of the following criteria; 
stability, leachability , toxicity, corrosiveness , flammab- 
ility, explosiveness, odour potential, reactivity, bulkiness, 
physical state (solid, liquid or gaseous) pathogenicity, 
hazardousness, etc. It should be noted whether a specific 
waste will cause any operational or handling difficulties. 

The need for completeness of lists of both acceptable 
and unacceptable types of wastes cannot be overstressed. If 
the lists are incomplete: 

^1 hazardous materials may be handled and disposed 
of without adequate records and precautions, 

b) Materials, which could be safely disposed of, 
may be rejected because no criteria for accept- 
ance are available to the site operator. In these 
cases, disposal costs may be substantially in- 
creased, 

c) Materials may also be rejected because the 
Ministry's Certificate of Approval prohibits 
or appears to prohibit such disposal. 
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d) If new types of wastes are to be disposed 
of after initial approval of the site new 
submissions, which are often expensive, may 
have to be made to the Ministry of the 
Environment . 

INDUSTRIAL WASTES 



A decision to permit the disposal of industrial 
wastes, either solid or liquid at any landfilling site 
requires careful consideration. if the industrial 
wastes are innocuous (solids from food processing plants, 
sludges from water treatment systems, waste solids from 
plastic industries, etc.) and the proponent has demon- 
strated that these wastes are compatible (can be mixed 
with) normal domestic refuse, then these materials 
may be disposed of at a landfilling site. If the amount 
of wastes produced by a particular industry is signific- 
ant enough to affect the ultimate capacity of the site, 
the municipality may wish to develop a cost sharing 
agreement with the industry. Also, if there are addition- 
al operating costs associated with the disposal of the 
industrial wastes, the municipality may wish to extend 
this agreement to cover operating costs as well. Analog- 
ous by-laws have been established in the past whereby 
a municipality could impose a surcharge on an industry 
for liquid industrial wastes discharged to its sanitary 
sewer for ultimate treatment at its sewage treatment 
plant., 

If a particular industrial waste (solid or liquid) 
is hazardous or toxic as defined by Ontario Regulation 309, then 
special disposal and recording procedures would have to be 
developed at the site. Because of the variety of wastes that 
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are produced by industrial sources and because each waste 
normally creates its own handling problems, individual 
disposal methods have to be developed. To dispose of 
these particular wastes in an environmentally acceptable 
manner it may be necessary to provide incineration, 
chemical fixation, chemical detoxification, or other 
facilities at the landfilling site or at the industry to 
render the wastes suitable for burial. 

If a landfilling site handling municipal wastes is 
also to accept liquid industrial wastes, then that 
portion of the site handling the industrial wastes should 
be evaluated and designed with special provisions for 
these materials. Separate and detailed studies would be 
required to confirm that the industrial wastes can be 
handled in an environmentally acceptable manner at the 
site proposed. 

It should be noted that, under Section 30 of The 
Environmental Protection Act, a public hearing is mandatory 
on applications dealing with liquid industrial wastes before 
the application can be processed and a Certificate of Approval 
issued. 

DISPOSAL METHODS 

The methods to be employed at the site for the disposal 
of each type of waste should be specified so that both the 
safety of the environment, site users, and site operating 
staff may be protected. The disposal locations for wastes 
unacceptable at the site, but generated within the area it 
serves, should also be specified. 
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Subject: 



SITE OPERATION 



Topic ; 4 

MANAGEMENT AND COSTS 



Objectives: 

The trainee will be able to: 

1. Identify the various factors which 
influence the management and cost 
of operation. 

2. Understand the responsibilities in 
respect to cost-effective management 
of the site. 

3. Effectively perform an evaluation of: 

a) on-site supervision of daily 
operation; 

b) on-site safety practices; 

c) public relations; 

d) rodent and other nuisance 
controls . 

4. Identify various components of 
efficient equipment management. 

5. Identify various components of 
proper record keeping in: 

a) site operation; 

b) equipment maintenance; 

c) operating costs. 



MANAGEMENT AND COSTS 

INTRODUCTION 

The operation of a waste landfill is dependent upon 
a number of factors including the volume and type of waste 
received and site conditions. It is the intent of good 
landfill administration to efficiently manage these factors 
in a way which adequately protect the environment. However, 
due to more stringent regulations and spiraling construction 
costs, the operation of a landfill is becoming increasingly 
costly. 

Management of a landfill involves a wide range of 
responsibilities and requires a number of specialties. The 
landfill manager has operational responsibilities (conformance 
to the design and regulations, day-to-day operation, security, 
and equipment maintenance and replacement) ; social responsibil- 
ities (public relations and personnel hiring, training, and 
safety) ; and fiscal responsibilities (equipment, personnel and 
operational recordkeeping, budgets and financing) . Managers 
of landfills should become involved in the project early in its 
planning stage. Continuity of management is desirable through- 
out the operating life of the landfill. 

Operation of landfills may be under public or private 
management. Private operations may benefit government agencies 
that have limited capital available for construction and initial 
operation of a landfill. Also, private operators may be able 
to operate at a lower cost. However, precautions should be 
taken to ensure that private operators will provide adequate 
environmental safeguards. For this reason, contract arrange- 
ments are usually the best choice since operating and perform- 
ance standards can be written into the contract. 
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PERSONNEL MANAGEMENT 

Next to equipment, personnel is usually the largest 
single expense in a landfill operation. Careful screening 
and hiring of employees and subsequent training of person- 
nel develops an efficient operation. A safety program 
should be instituted as part of initial personnel training 
and conducted thereafter on an on-going basis. A descript- 
ion of personnel management practices is included below. 

Personal Requirements and Hiring Practices 

The most prevalent position at landfills is that 
of equipment operator. For most sites, the number of 
personnel will be equal to or less than the number of 
machines. Often one person can be used to operate two or 
more machines (since 100% utilization of all equipment 
is often not required) . For the larger sites, especially 
codisposal sites, the number of personnel may exceed the 
number of equipment pieces. These surplus personnel may 
be on-site superintendents, equipment operators, laborers, 
or check station attendants. 

Training 



New employees should not only learn the tasks required 
for their positions, but also understand the purposes 
and importance of the landfilling operation. Except for 
the largest operations, comprehensive training programs are 
not likely to be designed or conducted by landfill management, 
ijandfill operator programs are available from the Ontario 
Environment, the Government Refuse, Collection and Design 
Association and others. Equipment manufacturers are 
another valuable source of information on training 
procedures . 
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PERFORMAMCE EVALUA TION 

Generally, a regulatory agency determines if the 
landfill operation is being conducted in a manner that 
adequately protects the environment. The concern of the 
landfill management, whether publicly or privately operat- 
ed, helps guarantee an effective operation. The management 
of the organization operating the landfill should 
periodically evaluate the operation. The operating and 
supervisory personnel should be aware that these evaluat- 
ions will be made, but the specific dates should not be 
made known in advance. 

On-site Supervision 

For safety reasons, it is desirable to have two or 
more persons working at landfills. This can easily be 
accomplished at large landfills where more than one person 
is needed for daily operation. On small sites requiring 
only one operator, a second person should visit the site 
daily or the single operator should phone or check in at the 
end of each day. 

A raultishift operation vjould require supervisors for 
each of the shifts as well as an overall manager. No 
matter what the size of the operation, one person should 
be responsible for safety during operating hours and be 
familiar with regulations and procedures. 

Safety 

Managers of landfill operations have an obligation 
to maintain safe and secure working conditions for all person- 
nel and also to ensure that safety rules are written, publ- 
ished, and given to each employee. 

The landfill manager should establish a safety train- 
ing program and should express, by example, a commitment to 
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that program. Ideally, one man should be assigned the 
task of conducting the program and in assessing the 
compliance and efficacy of the program. A supervisor 
or foreman, because of his proximity to the operation, 
is the logical choice for this position. 

A safety checklist prepared by the National Solid 
Waste Management Association has been included as 
Figure 4-1 . 

PUBLIC RELATIONS 

As noted, waste landfills can be an emotional issue 
among the citizenry, especially those persons living in 
the vicinity of the site. Good housekeeping practices, 
such as control of odour via prompt application of cover, 
as well as other efforts to protect the environment, are 
important in gaining public acceptance. 

Other public relation techniques that may be employed 
are periodic news releases concerning the progress of the 
fill, citizen participation in the completed site design, 
encouraging public visits to the site, and establishing a 
mechanism for handling complaints from the public. 

Once a site has been approved, rievelopment must be 
carefully planned. When in operation, good public relations 
can be attained by ensuring:- 

a) Good supervision, 

b) Controlled access with an attendant on duty, 

c) Regular compaction and covering of wastes ^ 

d) Good roads, treated to control dust, 

e) Littre control and good housekeeping practices, 

f) Prevention of air or water pollution 

g) Proper signing. 
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h) Rodent and fly control, 

i) Informing the public in advance of any 

planned activity which might result in 

undue public concern. 

the number of complaints received is one of the 
criteria by which to judge the efficiency of the site 
operation. If many are received, it is likely that 
operations require improvement. Each complaint must be 
dealt with promptly. 

If the complaint is received by the operator, the 
course of action to follow is: 

a) Record the details of the complaint as well 
as the name, address and telephone number 
of the person lodging it, 

b) Investigate it promptly and take corrective 
action if necessary. Record findings, 

c) Provide the complainant with an answer inform- 
ing the person of the action taken, 

d) Review operating procedures to ensure the 
problem does not recur. 

If a complaint is received by an office of the Ministry 
of the Environment, it will be dealt with in accordance 
with standard operating procedures. 
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FIGURE 4-1 
LANDFILL SAFETY CHECKLIST 
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FIGURE 4-1 (Cont'd) 
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EQUIPMENT MANAGEMENT AND DOCUMENTATION 

Equipment cost is the largest single expense incur- 
red in the operation of most landfills, exceeding even the 
labour cost. Accordingly, the proper selection, purchase, 
operation and maintenance of equipment will contribute 
substantially to the cost efficiency of a landfill. Follow- 
ing are some important considerations in managing equip- 
ment at landfills^ 

Selection and Purchase 

A determination of the type and number of machines 
needed to operate a landfill is a function of production 
(speed at which the equipment can accomplish an assigned 
task when operated appropriately), size of the site, 
quantity of waste handled, landfilling method, types of 
soil, and availabililty of parts and service. It should 
be remembered, however, that a determination of equipment 
needs for an actual landfill should be made on a case-by- 
case basis (See Topic 6). 

Having chosen appropriate equipment, the following 
cost categories should be considered prior to purchasing: 

a). Owning cost . This consists of the price of the 
equipment, the interest charges, the taxes, and 
the insurance premium. 

^) Operating cost . This includes costs for main- 

tenance and fuel. Maintenance costs must 
include not only rep airs, but also the price of 
oil, grease and labour for preventive maintenance, 
maintenance . 
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c) Downtime cost . Every effort must be made to keep 
this cost to a minimum. Standby equipment cost 
must also be considered here. Since the operat- 
ion must continue when a machine is down, back-up 
equipment will be needed. Equipment rentals may 
be appropriate. 



d) Resale Value . This includes the depreciation rate 
on the machine and what its protential value may be 
when the equipment is no longer needed. 

Consideration of all of the above cost factors will en- 
able managers of landfills to get a complete picture of the 
actual total equipment cost. In addition to the purchase 
cost, operating and downtime costs must be included in any 
cost analysis. These can amount to a substantial percentage 
of the owning cost over the life of the landfill. Of course, 
the landfill manager can recoup some costs through resale of 
the equipment. 

Operation 

The nucleus of the landfill operation is the equipment. 
To maximize efficiency, prevent equipment damage and personal 
injury, and ensure an environmentally sound and economical 
operation, equipment should only be operated by competent and 
qualified personnel. Accordingly, operators should have extens- 
ive experience in equipment operation. If new equipment operat- 
ors are trained at landfills, a qualified operator should ride 
along until the employee is thoroughly competent on the machine 
and the new operator should be checked and tested by the 
supervisor before a machine assignment is made. Operators should 
work cautiously at landfills, since the nature of waste can 
cause equipment operated by even the most experienced personnel 
to become mired. After some experience, however, operators 
can learn to use their equipment more efficiently in the land- 
fill environment. 



4-9 



MAINTENANCE 

Often equipment: maintenance is more expensive than the 
aniortized annual cost of equipment purchase. Thus, equipment 
maintenance is a high-cost item and constitutes a substantial 
part of the on-going operational expense of landfills. 

Initially, a landfill manager should outline a comprehens- 
ive preventive maintenance program. If preventive mainten- 
ance is performed daily, the manager has taken a major step 
toward lowering maintenance costs. Normally, the equipment 
operator performs routine maintenance each day on his machine; 
e.g., checking water and oil, lubrication, keeping tracks 
clean, blowing out radiators with an air compressor, etc. 
It is critical that these maintenance tasks be performed daily, 
and the supervisor should be personally responsible for ensur- 
ing that these tasks are performed. In some larger landfill 
operations, a full-time or part-time mechanic is assigned to 
perform maintenance and repairs . 

Landfill managers should make sure that the operation manual 
for each piece of equipment is readily available. Machine opera- 
tors should consult the manuals in order to be familiar with 
the daily service needs of their equipment. These manuals 
should also be available to mechanics to ascertain the specific 
service requirements for each piece of equipment. 

The maintenance warranty will provide guidelines that 
should be strictly followed to preserve the warranty 
for the designated period. Failure to adhere to these 
guidelines could increase maintenance costs. 

A daily report should be completed by the operator for the 

equippK'n' 'hat has been operated that day. Landfill managers 
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should ensure that these records are complete, up to date, 
and accessible. The objective is both to ensure more 
complete maintenance and to lower maintenance costs. A 
sample form to be completed for this task has been includ- 
ed as Figure 4-2. This serves as a basis for the land- 
fill supervisor's monthly report. See Appendix A. 

FIGURE 4-2 
EQUIPMENT INSPECTION FORM 
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COST RECORDKEEPING 

A primary duty of landfill management is to control 
costs. Effective cost control requires timely recognit- 
ion of excessive costs and the identification of the reason 
for such cost overruns. The increasing costs and complex- 
ities of landfill operations require the use of more 
sophisticated cost control tools than have been used in the 
past. Use of cost accounting systems at landfills are 
recommended in order for management to control costs. 

The installation of a cost accounting system has 
several benefits, including: 

a) The system facilities orderly and efficient 
accumulation and transmission of relevant data. 
Much of the recommended data is already being 
collected or should be. Hence, the added cost 
of installing the system is minimal, 

b) The data can be grouped in standard accounting 
classifications. This simplifies interpretation 
of results and comparison with data from prev- 
ious years or other operations, and in turn, 
allows analysis of relative performance and 
operational changes, 

c) The system can account for all relevant costs of 
construction and operation, 

d) Accumulated data from the system can, over a per- 
iod of time lead to standards of performance and 
efficiency that can be used to control costs by 
indicating which costs are high and reasons for 
these costs. The supervisor of operations may 
then take corrective action, 

e) The system includes automatic provisions for account- 
ability. Cost control becomes more effective when 
the individual responsible for cost increases can 

be ascertained. 
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f) Use of the collected data aids in short-and long- 
range fore casting of capital and operating budgets. 
Future requirements for equipment, manpower, cash, 
etc., can be accurately estimated. This, in turn, 
aids planning at all levels of management. The data 
is also available for later evaluation and analysis, 

g) The system can be flexible enough to meet the vary- 
ing requirements of different quantities and types, 
site conditions, and landfilling methods. 

Generally landfill costs can be categorized into capital 
costs and operating costs. For the purposes of the account- 
ing system recommended herein, capital costs are meant to 
include all non-recoverable initial expenses required prior 
to the start-up operation. Capital costs ususally include: 

a. Land 

b. Planning 

c. Site preparation {i.e., clearing and grubbing, road 
construction, surface water/leachate controls, soil 
stockpiles, monitoring) 

d. Facilities (i.e., offices, personnel shelters, 
garages, etc.) 

e. Equipment purchase 

Operating costs are expenses incurred during the on-going 
operation of the landfill and ususally include: 

a. Equipment fuel 

b. Equipment maintenance and parts 

c. Office/trailer rental 

d. Supplies and materials 

e. Utilities {i.e., electricity, heating oil, water, 
sewer, gas, telephone, etc.) 
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f. Laboratory analyses 

g. On-going inspection and engineering 

A dependable well-defined unit of measure is needed for 
purposes of expressing cost per unit. Although no one 
basis may be best for all types of analyses, the suitable 
costs in descending order are weight, volume, and number 
of truckloads. 

On-site records, originating at the landfill site or main- 
tained there, or both, should include quantity of material 
received, equipment hours employed, employee time records, 
location within the site of deposits of materials, and the 
approximate data of such deposits. Well-designed forms , that 
can be easily and effectively used by site personnel, are 
essenL ial . 

Appendix A outlines a cost accounting system designed 
for a medium sized landfill site. 
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APPENDIX A 



Reports and Infonnation Flow 

The cost system is designed for medium-size sanitary land- 
fills. It assumes thai the community or private firm has an 
accounting section or department to aid in preparation of 
ihe summary reports. The system also assumes that a scale 
is on-site. Actual measurement of sohd waste quantities is 
possible only with scaled weights. Due lo the system's flexi- 
bility, however, neither of these assumptions is critical. Only 
minor modifications are required to adopt the system lo sig- 
nificantly larger or smaller operations. Due lo the diversity 
of disposal operations no attempt will be made lo suggest 
all of the possible variations. 

The flow of information through the cosl syslem is by 
means of reports (Diagram I). 



DIAGRAM I 
INFORMATION FLOW DIAGRAM 
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FORM 1 



DAILY TRUCK WEIGHT RECORD 



SITE: 



DATE: 



SIGNATURE: 



Truck 


Time* 


Wastes 


Weight in 


Weight out 
(tare weight) 


Amount delivered 


ident. 


Sourcel 


Typet 


Solid waste 


Covef mat'! 


















































































































































































































































































Totals 


X 


X 


X 


X 


X 























Instructions: To be completed by welghmaster for each truck, each time it 
makes a delivery. If scales are not available, an estimate of cubic yards is 
acceptable. 

•Only record time at 15-rninute intervals. 

t Sources: R ■- residential, I - industrial, C 
tural, etc. 



commercial, A — agricul- 



t Types: H = household refuse, D - demolition/construction wastes, T - 
tires, B = bulky waste — furniture, refrigerators, etc, 

BSWM (7/69) 
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WEEKLY LABOR TICKET 



SITE: 



DATE: 



SIGNATURE: 



Employee 


Day 1 


Day 2 


DAY 3 


DAY 4 


DAY 5 


DAY 6 


DAY 7 


— 


IndJv- 




Note causes of 


iderU. 


Job 


Hrs. 


Job 


Hrs. 


Job 


Hrs. 


Job 


Hrs. 


Job 


Hrs. 


Job 


Hrs. 


Job 


Hrs. 


lauai 
totals 


absences, extra hrs. 
to be paid, etc. 
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Totals 


X 




X 




X 




X 




X 




X 




X 










xxxxxxxxxxxxxxxxxx 
































_ 












o 



N) 



Instructions: Landfill supervisor to complete this form daily. List all employees separately includins temporary help. 
"Mrs" refers to hours worked daily. "Job" refers to the job description.* At the end of each week, forward one copy 
to the payroll department and retain the original for further use. 



* TD = tractor driver, W - weightmaster, ME >- equip, maint., MB - building maint., etc. 
may be divided into spread and compact refuseCs) and cover operation (c). 



Tractor driver activity 
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fOBM 3 



SITE: 



EQUIP. IDENT. 



MONTHLY EQUIPMENT MAINTENANCE REPORT 

PERIOD: from. 



.to, 





Hours 
operated 


Fuel 
cost 


Maintenance 


Day 


Type of repair 
or service 


Houri 
doviP 


Labor 

hours 


Labor 
cost 


Parts 
c:st 


External 
cost 


Total 
cost 


1 




















2 




















3 




















4 




















5 




















6 




















7 




















8 


















1 


9 




















10 




















11 




















12 




















13 




















14 




















15 




















16 




















17 




















18 




















19 




















20 




















21 














1 






22 




















23 




















25 




















24 




















26 




















27 




















28 




















29 




















30 




















31 




















Totals 






xxxx 















Instructions: To be completed by the landfill supervisor at the end of each 
day. Entries under maintenance should be made only as they occur. This sheet 
Is only for one piece of equipmenL 
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FORM 4 



DAILY ACTIVITY SUMMARY 



SITE 



DATE: 



SIGNATURE. 



■1 

PA'i 


Solid vidste 


Covf nialenal 


N'.an 
hrs. 


Machine 
hrs. 


Expense* 


bi-.e 




Load^ 


Tons 


Begin 


Rec'd 


Used 


Remain 


Use 


Down 


% 


Type 


h'-, 
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24 
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26 


























27 


























28 


























29 


























30 


























31 




















































Totals 






X 






X 










X 































Instructions: To tie completed by landfill supervisor at the end of eacti day. 
Some of data is to be summarized from Forms 1 and 2. Record cover material in 
either tons or cubic yards. Today's beginning cover material equals yesterday's 
remaining. 

* Record only miscellaneous expenses that would not be recorded t>y the 
accounting department and are incurred at the site. 
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FORM 5 



LANDFILL OPERATING COST REPORT 



SITE; 



PERIOD OF REPORT: frain. 



to. 

















Data 


Actual 
this period 


% war. 

from 

budget 


% war. 

from last 

period 


% V 

this p< 
last) 
















Total tons received 










Totals 


Total operating cost 












Total operating 
cost /ton 
























Labor/ton 










Unit 


Cover material /ton 










costs* 


Equip, operation /ton 












Overhead /ton 
























Cover material util. 












Overtime hours/total 
labor hours 










Efficiency 
factors* 


Labor efficiency 










Equip. % downtime 












Equipment utilization 












Equipment eHiciency 























Instructions: To be completed by accounting department from Forms I, 2, and 
3. One copy to landfitt supervisor. 

* Calculations; Unit cost = aggregate cost -^ tons solid waste received. Note 
that cover material unit cost is cover material -^ tons of solid 
waste received. 

Cover material utilization = cover material used -^ tons of solid 
waste received. 

Latjor efficiency = tons received -h latxy hours. 

Equipment uliliialion = tons received -^ equipment hours. 

Equipment efficiency = equipment cost -h equipment hours. 

Equipment % downtime = total hours down - total equipment 

hours. 
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LANDFILL EQUIPMENT COST REPORT 



SITE: 








DATE: / / 
tg, dept. only) 








































Type 


Model 
no. 


Model 
year 


Mfg. 
name 


Date 

of 
pufch. 


Cost 


Est. 

life 


% Time 

usrd by 

Other dept. 






Annual 
depreciation 


Monthly 
depreciation 


1 


















































( 


:■ 
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1 


























h- 




























































? 










































































































1 










































Totals 


X 


X 


X 


X 




X 


X 







































O 



Instructions: To tw filled out by accounting dept. or supervisor. "Est. life" should be based on supervisor's estp 
mate of remaining life. Use of equipment by other dept. should be based on percent of time (worktng day) equipment 
is away from the landfill. Depreciation may be on a straight-line or accelerated basis. 
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LANDFIU FACIUTY COST REPORT 





SITE 














DATE: / / 
dept. only) 














r ' — ~^ T r r 








I 


Dticnp- 
tion 


Date 

put m 
use 


New 
cost 


Est. 
total 

life 


Other 
comments 


Annual 
depreciation 


Monthly 
depreciation 




... — ^ 




















All Ijiitl 












XXXXXX 


XXXXXX 






Ruddi 




















iit;ht^ 


















£ 


FeriLtb 


















o 


burxeyi 


















s 

e 


Otiier 




































.ti 






















Scales 




















Garages 


















irt 


Buildings 




















Other 














































































Totals 


X 


X 




X 


X 









o 
s 



Instructions: To be completed by supervisor or accounting dept., if they have data available. "Est. total life" should 
be based on remaining lite as estimated by the supervisor. Land purchased subsequent to the original land purchase 
should be included. Depreciation may be either straight-line or on an accelerated basis. bswm (7/f,<i) 



LANDnLL TOTAL COST REPORT 



StTE: 



PERIOD OF REPORT: from 



to 



Data 


For this 
period 


Budget — this 
period 


Year 
to date 


Budget — year 
to date 


Tons of solid waste received 










Total operating cost 










Total depreciation cost 










1 , - 

^ Total cost 










Operating cost per ton 










Depreciation cost per ton 






■ 




Total cost per ton 











Instructions: To be completed by the accounting department, when requested or periodically, from data available 
in operating cost report or capital cost reports. Copies sent to the city manager (or his equivalent). 
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Subject: 



SITE OPERATION 



Topic : 5 

METHODS OF LANDFILL 



Objectives: 

The trainee will be able to: 

1. Identify the various type of land- 
filling operations, and discuss the 
merits of each method. 

2. List the tasks involved in prepara- 
tion of the site for landfilling. 

3. Calculate the sizes of waste holding 
cells. 

4. Calculate the volume of cover 
material required for each type of 
filling method. 



METHODS OF LANDFILL 
GENERAL CONSIDERATIONS 

In selecting the type of operation to be used the 
advantages and disadvantages of each method or combination 
of methods must be considered as well as the site preparat- 
ion and treatment and placement of garbage. The character- 
istcs of a site usually lead to the adoption of a combination 
of methods. This topic deals with the three basic methods 
of burying waste materials: The Ramp Method, The Area 
Method, The Trench Method, while it is important to 
understand each method, it is often undesirable to follow 
any one of them rigidly when developing a new site. 

Types of Landfilling Sites 

The landfilling methods described later entail ultimate 
disposal of solid wastes by the area, ramp or trench method. 
Since a land disposal operation may handle a variety of 
materials, special design which may not be described in the 
Ministry Guidelines might be necessary. Consultation with 
Ministry staff before applications are submitted is essent- 
ial. Two examples are briefly described below. 

a| Lagoon Disposal 

Occassionally, certain innocuous liquid and industrial 
sludges may be disposed of on land. Generally, these 
sludges are placed in lagoon type structures where 
the aqueous portion can be removed either by evaporat- 
ion or seepage into the soil. The remaining sediment 
is discaed or ploughed in, from time to time, as 
necessary. In order to distinguish one of these from 
a conventional landfilling site, it may be described, 
on a certificate of approval as "Landfilling Site 
(Lagoon ) " . 
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Care should be taken to distinguish these from 
lagoons that are used for temporary storage only, 
where the wastes are ultimately disposed of at 
another location. On a Certificate of Approval, such 
a site may be called "Transfer Station (Lagoon)". 

M) Processed Organic Waste Sites 

The only sites which may, on Certificates of Approval 
be described as "Organic Soil Conditioning Sites" 
are those where ultimate reclamation of disposited 
waste by crop nutrient uptake is contemplated. Where 
the site is not to be cropped for whatever reason, 
then an appropriate description on a Certificate of 
Approval is "Landfilling Site (Processed Organic 
Waste)". The usual reason for including an organic 
site in this particular category is that the content 
of the waste deposited does not meet the criteria and 
guidelines for organic soil conditioning sites. In 
all cases, care should be taken to ensure that ground 
and surface water contamination does not meet the 
criteria and guidelines for organic soil conditioning 
sites. In all cases, care should be taken to ensure 
that ground and surface water contamination does not 
result through the disposal of organic wastes. 



SITE PREPARATION 

Importing of Fill 

There are four possible reasons why an operator 
might wish to import fill: 

a) To separate the waste from either rock or water 
t ble by increasing ground evaluation. The fill 
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in such locations is necessary to reduce 
environmental contamination to acceptable limits 
by preventing garbage from being deposited in 
water and to provide adequate soil through which 
the leachate will percolate. 

b ) To provide a bank against which garbage can be 
imported. 

c) To provide cover for garbage cells. 

d) To provide final cover over the garbage. This fill 
is necessary not only to limit the intrusion of 
surface water, but also to provide a suitable 
medium for the growth of vegetation. 

Removal of Existing Soil 

The need to remove soil should be examined before any 
work is done. This will lead to the establishment of a well- 
planned, well organized site. The general considerations 
described above for imported fill apply. 

a| If a trench type operation is considered, a hole 
or trench is required. 

fel Surface grading, to one degree or another, will 

be required to ensure that water run-off will not 
interfere with the operations. 

C'l Ditches and ponds for leachate collection and 
treatment may have to be constructed. 

dl On-site roads may necessitate earth transfer, 
either to or from the road locations. 

Treatment of Waste 

The economic factors which should be considered, before 
the selection of the type of disposal method to be used 
include: 
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a) Cost of buying and moving soil 

b) Cost of moving waste materials 

c) Cost of compacting waste materials 

d) Cost of covering waste materials 

e) the method (s) of delivery 

f) Desirability of grinding processes 

Placement of Wastes 

a) Ideally, wastes will be placed by incoming 
vehicles in locations that minimize double-handl- 
ing. If the ratio of cell cover to grabage is 
minimized, then 

(1) The life of the site will be maximized 

(2) Waste handling and earth moving costs will 
be minimized. 

b) Shapes with the smallest ratio of surface area 
to contained volume are spheres, or cubes, if 
the shape is to be bounded by straight lines. 
These shapes are impractical. A shape with 
equal height length and width such as a paral- 
leloloid is the one normally used. In forming 
such a shape the waste should be compacted in 
sloping layers. Whatever method is used it is 
recommended that the slope of the disposal face 
be no steeper than 3 horizontal to 1 vertical. 
Under winter conditions, flatt^^i- slopes mav be 
necessary. A 3:1 or 4:1 slope is suggested to en- 
sure safety to the operator and his equipment. 

Calculation of Cell Size 

Problem : 

At a waste disposal site 600 cubic yards of garbage dis- 
posal of each day. Experience indicates that a volume reduct- 
ion of two thirds can be expected after compaction. Only 
rarely are more than three vehicles at the disposal face for 
■.inloading purposes. Assuming that cover is provided on a 
daily basis, determine the practical proportions of a cell 
such that the life of the site and equipment used is optimized. 
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Solution: 



3. 



Maximum practical cell height is about 8 feet. 
Allowing 6 inches for compacted earth cover, 
height of garbage in cell is Ih feet. 

Face width required to unload one vehicle = 16 feet 
Therefore, total face width = 3 x 16 = 48 feet 

Total volume of incoming garbage = 600 cubic yards 

= 16,200 cubic feet. 

Volume after compaction = 16,200 f 3 = 5,400 cubic feet 

Hence width of cell = 5,400 ■;■ 48 v TJj = 15 feet 



This cell 



Height ' 
7^6" 



r Length 4ff-0 

ELEVATION A-A 



Previous 



Cell 




[-< — »^ Width l5'-0" 

h 

ELEVATION B-B 




Previous Cells — i 




PLAN 



Note that when viewed from overhead the cell appears much larger 
and requires a rectangle measuring lOh feet by 37!^ feet to contain 

it before earth cover is added. 
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THE RAMP METHOD 



General 



In tills metnod, a natural or man-made ramp near the 
edge of the site is used as a starting point. Wastes are 
compacted on the ramp at a slope of about 3 horizontal to 1 
vertical. The vertical height of the r-amp is normally about 
2 to 3 metres, but heights as great as 10 metres have been 
used successfully. Ramp slopes may have to be decreased to 
4:1 during winter operations. Compacted waste layers 
should be about 4 5 cm thick, but 60 cm thickness may be 
considered wnere heavy compaction equipment is available. 
It is usually desirable to introduce wastes at the bottom of 
tiie ramp. See figures 5-1 and 5-2. 

A ramp operation may sometimes be modified so that 
operations appear to take place in a wide trencii. Soil is 
transported from its native location on one side of the 
trench for use as cover material on the other. Sufficient 
separation of the "trench" sides is necessary for construc- 
tion vetiicles to work and for haulage vehicles to introduce 
wastes. 

Note tliat theoretical maximum economies exist when: 

a) each "cell" is rhomboidal, i. e. the length breadth 
and sloping heights of the cell are equal; and 

b) tlie ratio of waste to cover material is a maximum. 

Size of Working Face 

The smallest practical face is one and a half times 
the width of the bulldozer blade, say 15 feet, so the bulldozer 
has space to move and compact the entire face. The cell depth 
is measured from the top of the cell vertically to the bottom 
of the cell. 

Loading 

It is usually desirable to unload the waste materials 
at tiie bottom of the face in order to decrease litter problems, 
reduce equipment wear and increase the efficiency of earth 
moving operations. 
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Cover 

A sand loam with some clay has good properties. 
It is easy to work and allows little seepage of rainwater into 
the wastes. It also permits the establishment of a crop cover 
on a compacted landfill to control erosion. 

SUMMARY 

The ramp method is suited to most areas 
but, because only one bulldozer such as a D~4 is required, 
it is widely applied in small operations. In rolling terrain, 
it is often unnecessary to construct a bank or ramp. If a 
high water table exists, the ramp method which requires only 
shallow excavation can be employed. The method makes 
efficient use of earth on the site but more equipment time 
is required than with the trench method. 

Q 4 Advantages 

(T.) A large volume of wastes can be disposed of in a 
relatively small area because several compacted 
layers of wastes can be compacted on top of each 
other prior to the deposition of cell cover. 

(2) Land, not usable in its present form, can be 
reclaimed . 

(3) Costs are uniform each week since there is no 
large capital outlay as when trenches have to 
be excavated. 

"^ •); D isadvantages 

(1) Artifical barriers may be necessary to control 

wind borne debris. 

(2) Without close control and supervision, the active 
working face may tend to increase in slope and 

width . 
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RAMP MFTH Op 



mi 



24 INCHES MINIMUM 
"INAL COVER 



COMPACTED 
GARBAGE 



UNCOMPACTED 
GARBAGE 




ORIGINAL 
^GROUND LEVEL 



UNDISTURBED 
SOIL 



/ 6" MINIMUM THICKNESS 
COVER TO CELL 




ON-SITE ROAD 



'Note: 3:1 Slope of Compacted Garbage 



source of 
cover material 




a: 
m 

I 



AREA RAMP METHOD 



Figure *-^2 
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^-*^ 



>^*. 
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THE AREA METHOD 

General 

In most cases wiiere this method is employed refuse is 
deposited above existing ground level, compacted and covered 
in successive cells. The necessary soil cover is obtained 
from a nearby borrow pit. If fill is close at iiand, the area 
metnod is very similar to tiie ramp method. Wastes 
however are spread on eitiier 

a ) the natural surface of the ground 

b) previously deposited garbage or 

c) an area from wnich overburden lias been removed. 
Figure 5-3 depicts the Area Method. 

Application 

The area method can be widely employed. It can be used 
on flat or gently sloping land, in abandoned sand and gravel 
pits, in depressions such as ravines or valleys and where wet 
soil conditions prevent trenching and disposal of refuse 
below grade. 

Tills metnod is the only practical one wiien cover 
material is some distance away. In its most simplistic form, 
wastes are compacted in iiorizontal layers. Usually, this is 
not economical, so it is rarely done. Thus, in practice, the 
metnod will usually closely resemble a r5imp method. 

C ov er 

When tliere is not sufficient soil at the site to provide 
tnc daily or periodic cover to fo.rm the cells, soil is brought 
in to cover the waste. A fine sandy loam with some clay, is 
easy to work and is ideal because it allows little seepage of 
rainwater into the wastes. It also permits control of erosion by 
the establ isliment of a cover crop on a completed landfill. 

Water 

The area method which does not require any excavation tends 
to protect and isolate the water table from the v/astes. When the 
final 2 feet of cartii cover is applied to a completed area, a suita- 
ble, fairly flat grade is establisned to help carry surface water 
away from the disposal area. The grade depends upon the grain size 
of the cover material, but should be steep enougn to prevent uneven 
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settlement and ponding during wet weather. 

Working Area 

a') Size - The approaches and accesses to the working 
face should be kept as small as possible, so that 
the operation of covering refuse with the 6 inches 
of clean fill takes as little time and material as 
possible. The face itself should not normally -^ 
exceed 8 feet in height. It should be maintained 
at a slope of not steeper than 1:1.2 or approximately 
20°, so that covering and compacting equipment can 
operate safely. In the winter months flatter grades 
may be necessary, e.g. 1:3 or even 1:4. At very 
small rural sites a 10 feet long face may be quite 
suitable, while larger municipal sites, which have 
compacting equipment working during the unloading 
operation by garbage vehicles will require much 
longer faces. Note that it may take an hour or 
more to unload a vehicle by hand. 

bp Traffic Control - At the dumping face, barriers, 
consisting of tires, 45 gallon drums or portable 
snow fencing, etc., can be placed so that vehicles 
can only approach the drop-off area at the required 
location. Sufficient parking, passing and turning 
room must be provided so that a traffic jam does not 
happen. 

c ) Drop-off Area - Two different methods can be used 
to develop an area fill. In the first, refuse is 
dumped over an embankment; in the second and 
preferred method refuse is dumped at the bottom 
of .the working face. If the site is on a level 
field, either option is available. When the method 
is employed on a property with slopes and depressions, 
dumping over an embankment is more feasible, but 
there is then the tendency for the garbage face to 
grow in height and become too steep. If this 
happens waste will not be compacted properly. When 
refuse is dumped at the bottom, the face height can 
be controlled, but increased road maintenance may 
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be required. Although dumping at the bottom is 
normally preferred, individual sites must be 
carefully examined to select the best method. 
At larger sites, both methods may be anployed 
simultaneously, heavy haulage equipment dumping 
at tlie bottom and light veiiicles and cars at the 
top. 

il Cell Construction - Figure 5-4 illustrates a 

sequence for the construction of cells so that the 
operation is screened from public view. 



SUMI4ARY 



Advantages 

a) A large volume of refuse can be disposed of, as 

several cells can be constructed on top of each 

other, 
b ) Land, not usable in its present form, can be 

reclaimed . 
c ) No capital outlay required for trenching or 

excavation, 
d) As area fill may be developed on top of a trench- 

and-fill site which has reached its full capacity, 

the useful life of such a site can thus be extended. 
Disadvantages 

a) Artificial barriers must be arranged to control 
windborne debris. 

b) Witnout close control and supervision, the active 
working face may tend to increase in height and 
wodtii- 

c) Fill used for cover must be brought to the disposal 
site. 
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AREA ilETHOD - De VELQPMFNT to Scrffn A rf/^<^ from Pimi ir Vy pP 

Construct cells in approximate numerical order illustrated. 



I 



THE TRENCH METHOD 



General 



In a tr oncji-and-f ill operation, a trench is cut into tlie 
ground and tne refuse is deposited into tiie trencli. When the 
refuse nas readied a certain deptn it is gatiiered together, usually 
at one end of tue trench, graded, compacted and then covered with six 
mciies of earth covar material. The layers or cells may be either 
sloping (1:3) so that the troncn is filled at one end first, or 
flat so that the final layer completes the filling of the trench. 
Tne nietiiod zo be employed snould be based on the quantity of garbage 
deposited between cover operations and the depth of the trench. 
Wiien tne trencn is full, a final two feet of cover is applied, 
including a top layer wnicn can support tiie growth of vegetation. 

Wastes rnay be compacted in horizontal layers, but it is 
preferred to form a rarip at one end of the trench, as this 
permits coir.pacticn of successive layers of garbage prior to 
placement of intet."n",od iate cover. A more favourable ratio of 
co\'er to '.vastGs can thus be achieved. Public access to the 
trenches shoult.i also be considereu. 

I'l are::3 where both collector vehicles and public or 
private vehicles unload wastes, a rauip disposal face and a 
trench, disposal face could be operated s inui taneousiy . 

It may bo possible, by iTieans of movable barriers, to 
very the location wtiere the public can deposit wastes. In 
any event, room tor se\;eral vehicles to deposit wastes 
simultaneously should be made available. If vehicles are to 
reverse up to the trench, stops must be provided in the 
interest of safety. It veliicles are not able to get close 
to the disposal location, spillages may result. It is 
cr,i>ecially iiiir^ortant in trench situations that signs 
adoi'Aiate tor the avoitlance of accidents be [posted. 
See Figures 5-5, 5-6 and 5-7 
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Application 

Trench-and-f ill operators are suitable for areas where 
the terrain is either flat or rolling. The principle con- 
siderations, in determining if a location is suitable for 
a trench fill site, are soil type and depth and the amount 
of usable soil above the water table. These considerations 
also apply when determining trench locations on the site. 

The excavated material is reused in the following ways: 

a} for final cover; 

b) for intermediate cover; 

c) to increase the depth of the trenches or 

for intermediate cover in an area-fill method 
over the top of the completed trenches; 

d) for temporary use in terms required to reduce 
noise impacts. 



Soil 



Soil depth and composition are therefore of great 
importance. A site with only a few feet of overburden would 
not be suitable. Fine grained soils intermixed with large 
boulders would make trench construction most difficult. Dur- 
ing wet weather or very cold operations, heavy soils such 
as clay create problems in excavation and operation. It 
may be necessary to construct berms across the trench to 
separate clean stormwater and run off from leachate. The 
clean water can then be pumped to storm outlets. 

Water Table Level 



Before selecting a site for a trench operation the 
depth to the water table must be determined. This should be 
'nr'asured during the spring when the water table will be at 
its highest. VJell records and inspections in the immediate 
area will also provide an indication of the maximum water 
table level. 
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Drainage 

Drainage of trenches and roads is very important. 
Proper road ditching, intercept ditches along slopes 
and drainage ditches from trenches, all help to reduce 
costs created by surface water problems. Ditches and berms 
should be constructed to direct all surface runoff away 
from the trench area. Site topography must be considered 
when locating the first trench. On sloping ground the 
initial trench should be commenced in the highest area 
and progressively extended toward the lower area. This 
will prevent delays in wet weather by providing proper 
drainage and preventing standing water. The second trench 
should be paralled and close to the first and so on, to 
ensure the best use of the site. 

Size of Trench 

%). Considerations determining tench size are the volumes 

of waste to be handled, the type of soil in the area 
and the availability of equipment and resources to 
operate the site. Trenches should be a minimum of 
six feet deep. At least 3 feet of earth should be 
maintained above the high water table or rock. The 
width should be maintained above the high water 
table or rock. The width should be a minimum of 
fifteen feet or one-and-a-half bulldozer blades wide 
so that effective use can be made of the heavy equip- 
ment. Much wider trenches are often desirable to 
reduce the amount of soil lost between tenches. The 
length will vary with the quantity of garbage. Some 
municipalities perfer to dig a large trench to 
accommodate at least six months wastes, thereby reduc- 
ing the costs for heavy equipment. 

b) Data may not be available on which to base the size 
of the first trench and in this case it is better 
to oversize. When records are available the ideal 
length can be determined. With good operating records 
the operator can plan subsequent land use fairly 
accurately. 
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Roads 

Tiie main access road should be built to all-weather 
standards so tiiat the site may be used in' inclement weather. 
On-site roads may be of a lesser standard, but should be 
constructed so as to last until the trenches they are serving 
are closed. A road may be located to serve two trenches at 
tiie same time. 

SUMMARY 

Advantages 

a) A large volume of waste can be concentrated and 
easily controlled in tiie designated area. 

b) Placcanent of wastes in a trench reduces the amount 
of blowing paper since wastes are below ground 
level. 

c) The use of major construction equipment occurs 
at fixed intervals; hence equipment costs are 
lower. 

d) Since the dumping edge does not change very much, 
road construction and road costs are minimized. 

e) Tiie life of the site can often be extended by 
using the area method over previously filled 
trencnes utilizing excavated material. 

f) Portable fences can be located, more easily, in 
strategic locations. 

Disadvantages 

a) Land, wnich is often fairly valuable, is used 
up relatively quickly, since only one lift is 
possible. 

b) Tiic metiiod is unsuitable wnere rock and water 
levels are liigh. 

c) Heavy soils, such as clay, restrict trench 
excavation to the warmer months. 

d) Surface water may collect in the trench and cause 
operating and aostnetic problems. 
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Figure 5-n 



TRENCH METHOD WITH BANKS 



Excavate to shallow depth, 
produce banks. 




This volume to be 
stock -piled for 
future use. 



STAGE 




.Final Cover 24"min. \ From stocKpile 
Cell.Covflr 6"min. 



#^fe 



Trench height increased 




Original Ground ^yf\ 
Level 




Compacted Garbage 



STAGE 2 



.Trench Height increased 
by banks on side. 
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Cell 3 



Cell 2 



Cell 



STAGE 2 (alona trench centreline) 
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AREA TRENCH METHOD 
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TRENCH METHOD OF SANITARY LANDFILL (ALTERNATIVE) 
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Subject: 



Topic: e 



SITE OPERATION 



LANDFILL EQUIPMENT 



Objectives: 

The trainee will be able to: 

1. Identify the tasks or functions for 
which equipment is required. 

2. List the type of equipment required 
for small, medium and large size 

s i te s . 

3. Discuss the advantages/limitations 
of each type of equipment. 

4 . Identify the modifications and 
accessories normally required on 
operating equipment. 



LANDFILL EQUIPMENT 
GENERAL 

Equipnent for landfill operations is required for: 

a. excavation/ haulage and spreading of cover soil 
ht refuse spreading and compaction 
c, site preparation and maintenance 

There is a wide variety of construction equipment 
available but equipment used to perform these functions is 
essentially that designed for earth moving. Although the 
handling effort required is less in sanitary landfill 
operation, it is a much more severe equipment application 
due to the hazardous nature of the material. Equipment is 
subject to abrasion from grime and chemicals, puncture from 
rods, beams and timber, overheating due to dusty atmosphere 
or obstructed intakes and broken fuel and hydraulic lines 
and leaking seals from vibration and torsion. Modifications 
and accessories can help to alleviate some of the hazards 
noted. 

Careful consideration must be given to the selection 
and procuranent of equipment for the functions listed above. 
The requiranent for replacement during maintenance and repair 
periods is a most important factor. It is inevitable that 
failure to provide sufficient equipment to do the job properly 
will result in lack of compaction or a lowering of operating 
standards. The lack of good compaction will waste valuable 
space and could cause settlement problans during operation. 
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The site operation plan should specify the type and 
quantity of equipment that will be provided. The operation- 
al features and extras should also be stated. Although 
the proponent's first consideration is usually cost, the 
purchase of the cheapest equipment available will not 
usually result in overall economy. Each landfilling site 
when provided with equipment specific to its needs will 
result in reduced operational costs. Selection of equipment 
and optional attachments should take into consideration; 

a. features actually needed; (See Appendices A 

and B for a discussion on types of equipment 

and available options); 
b . type of landfilling method; 
c . population served and waste quantities to be 

received; 
d . future population and future methods of 

operation; 
e . possible uses other than landfilling; 
f , climatological considerations. 

EXCAVATING, HAULING AND SPREADING EARTH COVER 

The selection of equipment for this function is based 
on factors similar to those for a standard earth moving 
operation. A site handling up to about 400 tons per day 
may only need a single unit. This equipment must be capable 
of handling refuse, spreading and compacting garbage as well 
as excavating, hauling and spreading earth. Both distance 
travelled and the type of material to be excavated are most 
important considerations. 

Material Handled 

Since the material to be excavated usually varies with 
depth and Location, the crawler towp-d scraper is generally 
better suited for most landfill sites. 
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A self-propelled scraper with elevator self-loading 
has limited use, being suitable only for sand and gravel, 
top and upper sub-soil strates and in no-frost condition. 
The rubber wheeled scraper has a high ground pressure 
and when loaded will contribute some compaction if routed 
over the refuse. 

On glacial till, some clays and in heavy frost condit- 
ion, a self-propelled scraper will not take on a full 
load unless assisted by a pusher. Unless there are several 
scrapers or other duties, a pusher is uneconomical. A 
crawler ripper could be used on a part-time basis to 
prepare the material for self-propelled loading or a crawl- 
er towed self-propelled loading or a crawler towed scraper 
could be used. 

On large scale landfill operation or when the trench 
method is used there may be an application for a 1-1 1/2 to 
2-2 1/2 cu. yard dragline. They offer a reliable high 
rate of production, unaffected by wet bearing surface or 
wet material. In till and some clays the dragline will 
require a crawler tractor for ripping in advance. In such 
difficult material and if regular operations include 
truck loading, a similar size backhoe should be considered. 
They are limited to excavating and deposition at a distance 
of roughly twice the boom length although this can be sup- 
plemented by a tractor. 

Distance Travelled 

As a rough guide, if the distance travelled is: 

Mi Up to 3 00 feet radius, a crawler tractor and 
blade for earth moving should be considered 

la) Up to 6 00 feet, a rubber-tired loader with 
truck should be considered 
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c) Up to 1000 feet a crawler towed scraper should 
be considered 

d) Beyond 1000 feet self-propelled rubber-tired 
scrapers or trucks should be considered. 

REFUSE SPREADING AND COMPACTION 

Compaction of the spread waste is very important. 
Refuse is more compactible than earth but requires repeated 
impact loading rather than vibratory effort. This requires 
maximmum ground pressure and repetitive compaction passes. 
Larger machines with greater ground pressure may achieve 
more in 2 passes than a smaller unit could in 6 passes. 
Price of equipment should not be the sole factor in selection. 
Other factors to consider include design, capability of 
traction on wet or soft surfaces or steep slopes, clogging 
of wheels and undercarriage, stability and transmission of 
vibration to the operator, availability of repair service 
and parts. The types and numbers of equipment used and owned 
must be based on the local conditions such as the type of 
waste, the level of operation and the availability of cover. 
The operator's skill in handling such equipment must also 
be considered. Many manufacturers are offering modified 
equipment for landfill operations. If the purchaser supplied 
his own special specifications the equipment can be both 
versatile and effective in landfill operations. 

Specially designed compactors in several sizes are 
available. They are usually articulated and equipped with 
wheels or drums instead of tracks. The articulation, 
structure and power train is similar to a conventional 
rubber tired loader. The wheels may be rubber tires sheathed 
in steel, or hollow steel cores with elliptical, triangul- 
ar, tamping or cloated lugs, designed to break up larger 
objects and compact refuse. Bulky items such as demolition 
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lumber and brush are particularly well nandled by the 
lugged wheels. 

Articulated compactors have greater mobility than a 
crawler tractor, but their lower, narrower blades and tiieir lack 
of traction limits their grading and spreading capability. 
Their speed permits more passes to be made in a given period of 
time and they give 10% to 20% better compaction than a crawler 
or rubber-tired tractor of similar weight. The apparent better 
compaction however, may not be directly attributable to 
equipment design but to oU:ier factors such as different densities 
of trucked garbage or by differing amounts of effort. 

Grading and final covering with compactors can cause 
difficulties; the surface may be left with impressions of 
the lugs which increases rainfall percolation. Additional 
soil cover should be added and sufficient passes made to 
fully compact the soil. A second machine without lugs 
should be used for final grading. 

A crawler has stability and good flotation which, with 
a 50,000 lb. class tractor, permits the use of a landfill 
blade 15 feet wide and 8 feet high, and enables a 25 cubic yard 
compactor load to be moved in two passes. The blade can also 
be fitted witii a trash rack. A regular or modified blade 
should permit adequate operator vision over and tiirough it. 
The framed top portion should allow tiie operator to see 
tnrough it and also be free of headlight reflection when 
used after dark. It must be strong enough, particularly if 
an expanded metal trash rack is used, to witiastand hard use. 
A larger blade will give added protection to the radiator 
and tiie track. The blade, because of its weight, is often 
combined witi^ a multi- tooth ripper or counter weight to give 
added stability and weight. A double drum cable control unit 
can be substituted for the counter weight when used for towing 
scrapers. A crawler can also be fitted with a U-shaped or re- 
gular grading blade for use in bota grading and refuse 
handling . 
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A 50,000 lb. machine has a ground pressure of about 
10 psi. The use of a landfill blade and rippar or cable 
control or counter weight increases ground pressure by 
about 10% but at the expense of increased wear and fuel 
consumption. An additional rougnly 10% can be achieved 
tiirough use of a 2 2- inch widtn of wheel track rather than 
24-incn. This will result in more compaction and ripping 
effect at tiie expense of flotation and traction. Also a 
6 roller track- frame option is available on some models 
to reduce ground contact area and increase pressure with 
similar disadvantages and track wear. 

If used for refuse compaction only: 

i 

a, a 50,000 lb. class crawler tractor can handle 
approximately 80 tons per day 

b, a 3 5,000 lb. class unit, approximately 600 
tons per day 

c, a 25,000 lb. class unit, approximately 300 
tons per day. 

If used for refuse compaction and also providing 
earth cover from within a radius of 300 feet, the output 
of these machines is approximately half. 

Crawlers and front-end loaders have a versatility which 
makes tJ:iein suitable either for small sites or as specialized equip- 
ment witii a hydraulic ripper and multi-purpose loader buckets. 
A 150 hp 38,000 pound crawler loader also has a ground 
pressure of 10 pounds and will cost approximately the same as 
a 180 hp. tractor of the same weight but with a 10% wider track. 
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Rubber- ti.red loaders are the fastest, most maneuver able units. 
Tiieir wheels exert the higiiest ground pressure of all but traction 
can be a problan. There are also tire hazards and tire replacement 
costs. Tires can be ballasted witii water or calcium chloride 
solution for addedweight; foam filling is also available at 
a cost of approximately $2000 per wheel on a 2 or 3 cubic 
yard loader. This adds weight and prevents tire failure due to loss 
of air pressure. The heat build-up associated witli filled tires 
snould not be a problan on off-highway application. The foam 
fillings will only avoid failure due to puncture. Tread and side- 
wall will remain subject to cutting, gouging and abrasion and 
retreading may not be possible. Fully enclosed tire chains 
are also available but heavy meshes do not have sufficiently 
small openings to prevent all punctures. 

.SU PPORT FUNCTIONS 

Compactors and graders are required for the construc- 
tion and maintenance of roads. Except for the largest site, 
tiiese would probably be rented or tlie work performed under 
contract. 

TJie maintenance of the roads, which can contribute 
significantly to public acceptance of landfill, require sweeping 
and flusning to remove tire hazards and dust. Dust, mud clods, 
litter and debris on access routes can be hazardous as well 
as annoying. A tank truck may be required to provide a source 
of water. A salt spreader or waste oil spreading tank may 
also be necessary. A 500 to 1,000 gallon tank placed in a 
dump box can suffice or a modified street flusher can be 
used. Sweeping can be accomplished witii an industrial tractor 
attachment, small self-propelled unit or a conventional street 
sweeper . 

Towing out of bogged-down veliicles can be performed 
using refuse iiandling units. 

Winter conditions will require equipment or service 
arrangement for snow plowing and sand-salt spreading. 
Compressed air equipment will be needed to clean radiators 
and a steam jenny to clean equipment and free tracks and 
rollers in freezing weather. 
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Pumping capabilities may be required for fire 
fighting purposes and for leachate handling. 

FINAL SELECTION OF EQUIPMENT 



The method of landfilling and the population served 
are significant factors in the selection of equipment. The 
size of the site may preclude provision of some items, since 
a landfill rate of less than approximately 1,000 tons per 
day would require'l only limited use of special purpose 
equipment. The use of rented equipment or service contract 
arrangements would probably be an option to be considered. 

The following is a digest of opinions of various experts 
on equipment requirement based on population served and 
metiiod of landfilling. 

Small Sites 

a| Population 15,000 - 40 metric tons of wastes per day 
One Crawler loader - 1 cubic meter 

or 
One Wheel loader - 1 cubic meter 

b) Population 2,000 - 55 metric tons of wastes per day 
One Crawler tractor - 1 1/3 cubic meters 

or 
One Wheel loader - 2 cubic meters 

Ramp Metnod 

Crawler and wheel loaders are principally used. The 
former is usually recommended. Wheel loaders are versatile 

in situations other than landfilling. 

a) Population 40,000 - 110 metric tons of wastes per day 
■(1) One Crawler loader - 2 cubic meters 

(2) One V7heel loader - 2 2/3 cubic meters 
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Trencii Metiiod 

a) Population 60,000 - 160 metric tons of wastes per day 

(1) One Small crawler dozer 

plus 
Two Self-loading 17 cubic meters Tractor Scrapers 

plus 
One Larger Crawler Dozer 

or 

(2) One Wheel loader with multi-purpose bucket 

and steel compaction wheels. 

The small Crawler Dozer would spread and compact wastes, 
while the Tractor Scraper would excavate an adjacent 
trencn and haul cover material. The larger Crawler 
Dozer would spread and compact cover material and grade 
finished areas. If a Wheel Loader were used, it could 
spread and compact wastes while the larger Crawler Dozer 
could be used as a back-up. 

h) Population 150,000 - 400 metric tons of wastes per day 

(1) One Crawler Dozer 

or 

(2) One S elf-Loading 17 cubic meters Tractor Scraper 

plus 
One Wheel Loader witii multi-purpose 

bucket and steel compaction wheels 

c) Population 200,000 - 540 metric tons of wastes per day 

(1) One Larger Crawler Dozer 

plus 
Two S elf-Loading 17 cubic meters Tractor Scrapers 

plus 
Two Small Crawler Dozers 

or 

(2) Two Wneel Loaders with multi-purpose 

buckets and steel compaction wheels. 
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Cover Haul Distance 

A crawler loader or dozer can carry material 
economically for about 100 metres, a wheel loader about 200 
metres, and a motor-scraper about 1000 metres. 

Weather 

In freezing weatiier, site operation will not be 
difficult providing weather conditions have been planned for 
and have been taken into account. A cab and heater should 
be provided. Since stockpiled cover material will freeze, 
a tractor mounted ripper is desirable. Trenches must be 
excavated and cover stockpiles accumulated prior to 
freeze-up. 

In very hot weather, a cab with an air conditioner may 
be desirable, particularly if eguipnent is to be continuously 
in use. 

In wet conditions, a cab or canopy is necessary. In 
extreme conditons, trucks and motor scrapers may be 
required to import sand for mixing with regular cover 
material and gravel to maintain open roads. 



Future Needs 

Altiiough population growth rates are often about 3% per 
year, reference should be made to official plans. Per 
capita generation rates are also increasing and therefore 
not less than 3% per capita per annum should normally be 
assumed. Equipment selection should nave the capacity to 
nandle at least 25% more than is being generated at the time 
of purchase. New, well maintained equipment should be free 
from problems for at least two years. However, the site 
operator must have ready access to standby equipment during 
nis own equipment's downtime. 
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Appendix A 



TYPES OF EQUIPMENT 
Crawler Loaders 

Bucket sizes used in landfilling usually range from 1 
1/2 to 3 cubic metres, and even 4 cubic metre buckets aire " 
occasionally used. When large objects such as cars, 
appliance bodies, and tree stumps are handled or crushed, 
multi-purpose buckets may be employed. 

SpeciEic features for waste operations include single 
grouser track shoes for better cutting action. Large 
equipment should have 3-bar semi-grouser shoes to prevent 
track damage during turning. Non-corrosive rubber or 
synthetic track seals, full track guards, sprocket inner 
seal guards to provide protection from wire, counterweights 
to aid in compaction and, in situations where cover material 
will freeze, _a rear-mounted ripper should all be considered. 

Radiator plugging in vehicles is a frequent occurrence 
in landfilling sites. When radiators are front-mounted, 
side screens and perforated hoods help prevent engine 
overheating. Tractors with rear-mounted radiators 
experience problems less frequently. 

Craw 1 er Do z &rs 

Weights commence at about 700 kg. The largest size 
required is normally obtained. Equipment should include 
semi-U or full-U mold boards (blades) where large volumes of 
cover material are to be moved, and special oversized refuse 
blades when the unit is moving and compacting refuse. 
Non-corrosive rubber or synthetic track seals, full track 
guards and sprocket inner seal guards, counterweights, 
engine side screens and perforated hoods, and rear-mounted 
rippers (in cold climates) are often specified. The single 
grouser track shoes which are usually standard equipment on 
dozers are advisable for compaction work. 
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V-fheel Loadars 

Steel guard tires, to prevent flats, are desirable when 
equipment is working over wastes. Radial tires are often 
vulnerable to side-wall punctures. Filled tires are 
sonietimes used. Guards can prevent wire from tangling in.- , 
drive shafts. Multi-purpose buckets add versatility. These 
loaders can, particularly in small communities, be used for 
other work such as snow removal, road and sewer 
construction, demolition, etc. 

Tr actor Scrapers 

These are principally used on large sites. A 
self-loacJinq scraper is preferred for populations below 
300,000 because a pusher tractor may then be unnecessary. 
The 20 to 25 cubic metre size is popular for larger sites, 
but if a push-type scraper is used, a larger capacity is 
recommended. Although scrapers are not normally used 
directly over wastes, they can provide excellent compaction 
by repeated passes during the cover operation. 

Tractor and scrapers are very versatile; they can dig 
trenches, transport large amouiits of earth, and are fast and 
dependable. A "strike-off" blade which levels dumped 
materials may also be used for grading. 

Motor Graders 

Generally, these are used for small road and fill 
maintenance work; therefore, small equipment is recommended. 
V-Jhen they are also to be used on public roads, a larger si^e 
is often selected. 

Winciies 

These may be atlachec! to either dozers or loaders, 
i^ Since an immobile truck can disrupt traffic in the disposal 
area, a winch for towing w.uy be extremely valuable. 
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Appendix B 



EQUIPMENT M0DIFIC;^,TI0N5 AND ACCESSORIES 

FOR 
LANDFILL OPERATION 



Specification Item 
Landfill Blade 



Regular Blade Extension 



Power Shift Transmission 



Ripper 



Ballast Weight 



Hydraulic Controls 



Radiator Guards, Heavy 
Duty and Hinged 2 Section 



Cab, Fully Enclosed 



Reversible Fan 



• available for larger class 
machines to improve refuse 
handling, radiator protection 
and added weight factor 

available for all machines as 
alternative to landfill blade 
for improved grading 

greater speed of operation, 
less strain on engine and 
improved operator effectiveness 

one or two tooth parallelogram 
type ripper for frost or till, 
clay and shale penetration 
prior to excavation 

balancing for landfill blade 
and added weight factor for 
compaction 

for frequent blade height 
adjustment in excavating or 
grading and improved operator 
effectiveness 

protect radiator from damage and 
obstruction and facilitate 
exposing radiator for frequent 
cleaning 

for operator effectiveness under 
cold or dusty conditions and 
operator protection from flying 
debris, liquids and fire 

sturdy construction and good 
visibility including wipers and 
defroster. 

to reverse radiator air 
circulation and avoid intake 
of dust off dozer blade and 
provide winter heat particularly 
in absence of. a. cab 
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Specification Item 
Roll Bar 



Engine Screens 



Perforated Hood 



Security Details 



High Water Temperature 
Low Oil Pressure 
Audio Alarm 



Automatic Fire 

Extinguisher System 



- in absence of a cab to provide 
operator safety in event of 
overturning on soft or shifting 
refuse mound. 

- to reduce entry of dust and 
liquids into motor compartntent, 
also eliminate paper and debris 
and reduce overheating and fire 
hazard. 

- should be of appropriate 
opening size and substantial 
construction and fully fitted 
around blade, hydraulic hoses 

or alternately the hoses brought 
through the top of hood. 

- sectional with access panels to 
be provided at necessary points. 

- for improved ventilation of engine 

compartment. 

- to eliminate vandalism - tamper- 
proof ignition and all fuel, 
transmission, radiator crawlercase, 
hydraulic tank covers fitted with 
hasps. 

- for warning in event of overheating 
due to radiator malfunction or 
rupture and loss of fluid from 
radiator or oil from engine. 

- for engine compartment and 
transmission area, temperature 

or manually actuated, 30 lb. system. 



The following items are generally applicable to crawler 
tractors but some are also applicable to rubber-tired and crawler 
loaders and scrapers. 

All items are not necessarily recommended for all machines 
or all sites. Individual assessment of site conditions and 
machine requirements must be made - 

Portable Fire Extinguisher - 10 or 20 lbs. ABC rated unit. 

Front pull hook and rear pin type drawbar. 

Block heater, 1500 W, 

Electric hour meter. 

Exterior lighting package and light guards 
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Exhaust pipe guard. 

Seven-roller track frame or maximum length and rollers. 

Track shoes, heavy duty, extreme service grouser and centre holes. 

Track roller guards. 

Two-stage dry type with transparent precleaner paper media and 
restriction indicator visible in operating position. .■ ■ 

Dual air intakes and extension to 3 6 inches above top of hood. 
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Subject: 



Topic: 7 



DEVELOPMENT & OPERATION 



SITE DEVELOPMENT & OPERATION 



Objectives: 

The trainee will be able to: 

1. List the components which should be 
included in site preparation plan. 

2. Discuss each component and its 
relative importance. 

3. List the daily activities of normal 
landfill operation. 

4. Discuss the value of proper control 
of: 

a) faces for segregated material; 

b) dust; 

c) litter; 

d) vector and vermin; 

e) scavanging and salvaging; 

f) landscaping. 

5. Understand and discuss the 
permissable burning practices. 



SITE DEVELOPMENT AND OPERATION 



GENERAL 

A plan showing how the site will be developed and 
operated must be prepared before the site is approved by 
the Ministry. A well thought out plan helps to gain 
public acceptance either at a Public Hearing or in other 
dealings with the public, as well as providing the operator 
with a reference for the development and operation of the 
site. The plan should include: 1) site preparations, 
2) access roads, 3) fencing, 4) size of working area, 
5) equipment, 6) manpower requirements, 7) hours of operat- 
ion 8) final grades, and other specific items to be dealt 
with later. It should be supplemented by drawings and sketches 
to illustrate what is proposed. 

AESTHETICS 

In general, people do not like disposal sites in the 
vicinity of their homes; they do not want a "dump" in their 
neighbourhood. The site therefore, must be as aesthetically 
pleasing as possible. This may be accomplished by concealing 
the actual disposal operations from public view by means of 
foliage, natural elevation, distance from public roads or 
by constructing and seeding banks of sufficient height to 
screen the disposal site operations. A "green belt" can be 
used to make a disposal site more acceptable. It is a buffer 
zone between the disposal area and public roads in which 
grass and trees are planted to isolate the disposal operation 
from public view. The greater the number of people exposed 
to a visual impact, the greater is the probability that some 
objections will be raised. Minimal screening proposals may 
be considered but if objections or complaints are received 
when the site becomes operational, more screening devices maybe 
required. 
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Noise Control 

In order to prevent noise travel, sound waves must be 
interrupted by solid barriers. Narrow tree belts have prac- 
tically no effect in reducing sound levels. A noise absorbing 
or reflecting surface provides the most efficient abatement. 
Good road surfaces and well maintained trucks, free from 
body rattles and muffler problems, may reduce noise impact. 

In some situations, earth berms can be constructed at 
little or no cost. Top soil, stripped from the immediate 
disposal areas may be used to construct the initial berms. 
Top soil stripped when a second disposal area is being 
prepared can be used for final covar at the first disposal 
area when it is completed. This process may be continued 
during the development of tiie site. Finally the earth berms 
can be removed to provide cover over tne last disposal area. 
Care should be taken not to interrupt the drainage patterns. 
The cost of installing noise barriers, such as earth berms 
or solid fences, may be a critical item in tiie viability of 
a site in a densely populated area. 

The best control method is to review the noise levels 
at tiie source. Equipment witii special noise control 
features may be appropriate. However, operating staff may 
still be required to wear ear protection devices to prevent 
aural damage and permanent hearing loss. 

Housekeeping 

Proper housekeeping reduces other problems. If the 
refuse is compacted and buried regularly, odours and 
rodents are eliminated. Refuse should not be burned. Litter 
snould be controlled and the attendant should frequently 
collect paper and other light materials carried about the 
site, or to tiie adjoining property, by the wind. As each 
area of the site is completed, final cover materials should 
be applied and final grades established. A grass crop such 
as rye or clover should be grown on a completed area to 
control erosion of the cover material. This reduces the 
amount of water passing through tiie garbage and iience 
reduces leachate. 
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Fencing and Neutral Zone or Green Belt 

For economic reasons, fences are often located 
adjacent to the landfilling area rather than at the edge 
of the certified site. The area between the boundaries of 
Uie site and the landfilling area is the neutral zone or 
green belt. This is owned and maintained by the site operator 
or owner. The neutral zone between tiie actual disposal area 
and tlie property limit should be at least 100 meters wide. 

Ga tes 

Normally landfilling sites are fenced and gated to control 
veiiicular access. Fencing is also employed where vandalism 
and scavenging is a problem. If a chain is used at the site 
entrance to restrict veiiicular access, warning signs should be 
placed at intervals on the access road and on the chain to 
warn snowmobilers and cyclists of the impending hazard. 

Location of Adjacent Structures 

Account should be taken of the present and proposed 
locations of homes, buildings, wells, rail lines, roads and 
road allowances, hydro transmission corridors, cables, pipe- 
lines', lakes, ponds, rivers, watercourses, cemeteries, airports 
and any other structures or situations existing or anticipated 
which may have an impact on the proposal. 

Truck Washing Station 

For some specific landfilling sites which may handle 
industrial wastes, it may be necessary to provide truck 
washing facilities to prevent nuisance materials from being 
carried out of tiie site. A suitable washwater handling 
system should also be provided. 
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ROADS 



Public Roads and Access Roads 

It is tlie proponent's responsibility to ensure that roads 
leading to the site are of sufficient design to accommodate the 
additional traffic ttiat the site will generate. Public impacts, 
such as loading restrictions, additional noise levels, and hazards 
to otner road users are design considerations. 

If the roads are not owned or maintained by the proponent, 
it may be necessary for him to enter into an agreement with the 
owners to maintain or even reconstruct roads which will be used 
by persons oUiar than the owners. 

"Access roads", as defined by the Regulation, are those 
from a public road to the site boundary. Where a control access 
gate is located witliin the site boundaries, the road from the 
property boundary to tne gate is technically an "on-site road", 
but it should be maintained and constructed in a manner appropriate 
for an access road. 

Well located and constructed roads are essential to develop 
and control site locations. The main access road should be 
built to all weather standards. On-site roads may be built to 
lower standards if provisions exist for dumping near the 
access road in inclement weather conditions. If the roads 
contain soft ground, uncovered garbage, broken wood and glass, 
or snow and ice-covered grades, veiiicle operators will tend 
to leave tneir garbage wherevar they can, adding to site 
maintenance problems and costs. 

When the site is first opened, development and operation 
may ccarmience near the entrance. This will require a road-building 
program tiiroughout the life of the site but will result in a 
Vvver initial investment. Ongoing maintenance will be necessary 
s .iiCu roads '.j..iit over fill will probably settle unevenly. 
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On-site Roads 

When initial development of the site is not near 
the entrance, good allweather roads must be built 
immediately. The roads are shortened as the site 
is filled. Initial costs are higher, but once the 
roads are built, heavy road building equipment is 
not required again and disposal operations are not 
interrupted. 

Appropriate signs should be posted to describe routes 
to be followed. Since road construction is expensive, 
proper layouts should be well thought out to reduce re- 
locations to a minimum. Both the main disposal area 
and subsidiary areas for appliances, tires, scrap metals, 
etc. should be served by the most economical road system. 
The road pattern, vehicle p.^ssing facilities, and inter- 
sections should provide for a smooth traffic flow. 
Mateiials brought in as wastes, which may be suitable for 
road construction, should be stockpiled in convenient 
locations. 

CONTAINER AT THE GATE 

The purpose of a container at the gate is to ensure 
that unauthorized dumping does not occur after hours at the 
gate and along the access road. This provision has 
both advantages and disadvantages since it may encourage 
after-hour disposal, and as a result anything other than 
a very large container may not be sufficient. Spillage 
and odours in its vicinity may render it aesthetically 
unacceptable. 

When installed , a container should be vermin 
and insect-proof, and in some locations even bear-proof. 
Bears create wide-spread litter problems and even present 
a danger to the site users. 



7-5 



Fires, set accidentally or by vandalism, may destroy 
the containers. The use of containers after-hours will 
increase operating costs. Normally their use is not 
recommended although each case should be considered on 
its own merits. 



SIGNS 



The Regulation requires that as a minimum, signs 
should be posted for the prevention of accidents. Signs 
in a variety of different locations can serve many useful 
purposes, and they should all be neat and legible. 

A t the Gate 

A large sign, announcing the name of the operating 
authority, hours of operation, persons admitted, local 
regulations pertaining to its use, together with by-law 
authority and fines for infringement may be desirable. 
Site owners can consider indicating on the sign the 
purpose for which the landfilling site will be used after 
its closure. 
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At the Office 

Safety procedures, including actions required in 
emergency governing site staff and others who may 
enter the site, should be posted. Emergency telephone 
numbers and the location of the nearest phone should be 
evident. Where the employer has a legal obligation 
to post notices, it may be desirable to post them in 
several locations including the rest areas. 

On-site Roads 

Notices along on-site roads, to indicate to the public 
where and how they are expected to travel and the locat- 
ion of different disposal areas, may be necessary. 

At Disposal Faces 

Procedures for safety and the prevention of accidents 
should be posted at the dumping faces. 

Access Control 

The site must be enclosed by fencing to prevent use 
when the attendant is absent. Fencing discourages illegal 
entry and problems such as burning of domestic refuse, 
scavenging and dumping in undesirable locations. It also 
excludes most domestic and certain wild animals whose 
entry might create a health hazard. Furthermore, proper 
fencing traps most wind-blown litter which would other- 
wise be carried beyond the site boundary. 

Access should be limited to periods when an attendant 
is on duty. The entrance gates should be capable of being 
locked. Access control is essential: 
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a) 
b) 
c) 



to maintain orderly deposition of refuse 

to eliminate scavenging and arson 

to ensure that dangerous or unapproved 

wastes are not deposited 

to ensure that only authorized residents 

and/or industries use the site. 



ACCESS CONTROL ENTRANCE TO A WASTE DISPOSAL SITE 
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CUSTODIAN QUARTERS 

Even where sites are supervised for a short number of 
hours per week, an attendant's shelter is desirable to provide 
protection from summer and winter weather conditions. If only 
one man is to supervise the site, the shelter should be loc- 
ated where the operator can direct traffic 
and be able to watch all disposal operations. It may be 
desirable to relocate the shelter from time to time as work 
locations change. Suitable toilet and washroom facilities 
should be included with tlie shelter. 

For a large operation, an office equipped witli record 
maintenance facilities, flush toilets, wash basins, showers, 
and a water supply, may be essential. It may be desirable to 
provide a telephone, and an on-site intercommunication 
system. 



WEIGHBRIDGE 



A weighbridge is usually installed in larger operations 
For small operations or even municipalities which are using a 
common site, agreement for allocating costs can usually be 
acliieved on eitner a volume or a per capita basis. Cost 
benefit considerations will determine the desirability 
of installing a weighbridge, which can provide 

information regarding compaction ratios, waste to cover ratios, 
and site life expectancy. It should, however, be noted that 
the weight of one truck load bears little relation to tlie 
volume that the waste will occupy after compaction. 

Since the weight of both full and empty trucks will 
be required, the location of the weighbridge may affect the 
desirable location of botii tiie office and the layout of 
on-site roads. It may even affect the location of the 
access road. 
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DAILY OPERATION OF SITE 



General 



Once the average daily waste quantities have been 
calculated, a program should be established for the 
operation of the site. The working face should be long 
enough to enable compaction equipment and haulage vehicles 
to manoeuvre without interference. Refuse should be 
deposited in the immediate vicinity of the working cell. 
spread and compacted in the thickness and layers stated 
in the design report. Daily cover soil should be stored 
in a manner that will promote its efficient use. The 
day-to-day operation of the site, including such things 
as cells, spreading and compaction, excavating and spread- 
ing of cover material, site haul roads, drainage and 
refuse control, should follow an established plan for 
each of the various proposed stages of operation. 

Site Cover Material 

The purpose of soil cover is to control insects, 
rodents, leachate and gas migration and infiltration 
and to maintain an aesthetically acceptable site operat- 
ion. Sufficient suitable soil for use as cover material 
should be available at the site or at some nearby location. 
Preferably soils free of large objects should be used; 
however, almost all types of soils are suitable if applied 
in adequate thickness. Approximately 15 cm of compacted 
sandy loam is sufficient for cell cover. The thickness 
of the final cover will depend upon soil type and the 
anticipated future use of the completed site. Approximately 
60 to 100 cm of sandy loam is recommended. Both cell 
cover and final cover are required by the Regulation. 
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Completed areas should be covered with a final 
cover as soon as possible, graded to drain water away 
from fill or future working areas, and seeded to promote 
e'^apotranspiration. If a clay mixture is used for 
final cover, it should be covered with top soil to 
prevent cracking during drying conditions. 

Final cover is not intended to prevent surface water 
infiltration, but to permit controlled infiltration 
in order that garbage decomposition can proceed at a pace 
which will permit dispersal of gases and leachate into 
the environment at safe levels without creating adverse 
effects . 

Special Faces for Segregated Materials 

Special faces for disposal of segregated materials 
should be provided whenever it is expedient. The reasons 
for their establishment include: 

MA, Some materials may have a market value. This 
should be verified on the basis of quotations 
F.O.B. disposal site face before the face is 
established. Possible items include metals, 
tires, cardboard, and paper. Oils may be 
stored temporarily in a container until suffic- 
ient quantities are amassed for economic haulage. 

to) Some materials may be more expensive to bury than 
to haul away for re-use e.g. tires. 

gsj Some materials are hazardous or difficult to bury. 
Logs, brush and wire may be temporarily stored 
in different areas prior to disposal at the main 
disposal face, covering the wire with the logs 
and brush. 
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The different disposal areas should be adequately 
signposted since they will be of little value if the 
public cannot readily find them. The faces should be 
located on a logical basis, in relation to the on-site 
road network. Road construction should be of such a 
standard that large vehicles can gain access to haul away 
the segregated materials. 

Dust Control 



Dust carried beyond the site boundaries, or even 
within the site can be a source of annoyance, harm and 
discomfort both to the public and to site staff. Prev- 
ention, again, is the best control. Soil stripping should 
be carried out only in areas required immediately as a 
source of cover material or for waste disposal. Permanent 
berms should be sodded or seeded immediately and con- 
sideration should be given to also seeding the stockpiled 
soil. 

Dust problems are certain to occur during high winds 
and therefore a contingency plan should be available. 
Water epraying of the stockpile may be help:^ul but care 
should be taken that supplies of water required for fire- 
fighting are not depleted by this process. 

Problems may also occur due to light winds or by veh- 
icle movement-, over unsurfaced roads. In these cases, 
calcium chloride treatment or oil and water spraying can 
be beneficial. Oil should be stored in environmentally 
safe containers. Guidelines on soils, which may be used 
for spraying purposes having regard to constituents which 
are potentially harmful to plant and animal life, are 
now ave. i lable. 
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Litter Control 

Papers and other light materials, scattered by the 
wind about the site, will result in fire hazards and un- 
sightliness. Litter should be picked up on a regular basis 
by the site attendant. Unloading should be carefully 
supervised. 

Moveable fencing in the unloading area may be of 
some assistance, but it must be kept clean to be effective. 
Once a fence has become clogged, air flow patterns will 
change and the papers will be carried over the fence. Earth 
banks or depressions, trees and other natural barriers on 
the site may provide sheltered areas where normal 
operations present minimum or no littering problems. 
As mentioned previously, depositing the wastes at the 
bottom rather than at the top of the disposal face can 
further reduce litter problems. 

Littering is more than a simple nuisance problem. It 
should be treated as a public health hazard. 

Vector and Vermin Control 

Landfilling sites are attractive places for vectors 

and vermin to feed and breed. If not controlled, these 

may present a serious public health problem. The earth 

cover placed over compacted waste will greatly reduce their 

presence. A minimum of 15 cm of compacted cover material 

is desirable to control the emergence of flies. If control 

\* 
by cover material proves to be ineffective, an extermination 

program should be carried out conducted by a properly equip- 
ped and licensed professional. 
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Scavenging and Salvaging 

Scavenging is defined as the uncontrolled removal 
of usable materials from the waste. Since this is 
prohibited, the site should be p roperly operated to dis- 
courage scavenging. The wastes should be covered by cover 
material at the end of each day's operation. Where 
site gates are provided they should be closed during the 
non-operating hours of the day to discourage entry by 
unauthorized persons. 

Salvaging is defined as the controlled removal of 
usable materials from the waste. In some special 
locations, salvaging activities may be permitted at the 
site; however, manual sorting of the waste for reasons of 
health and safety should be strongly discouraged. 

Landscaping 

Normally, final contours, consistent with ultimate 
intended use, will be planned at the design stage. In 
many situations wastes and cover can be compacted such that 
final levels are developed as each area is worked. Even 
well compacted wastes will settle due to the nature 
of the waste and because of decomposition. Therefore, 
allowances should be made for additional covering and grad- 
ing when necessary. 

The objectives of providing final cover are to prevent 
wind and water erosion of waste materials and to minimize 
the rate of surface water incursion into the waste to 
control the rate of gas and leachate production. Therefore, 
final grades should be inspected periodically to determine 
if settlement or erosion has occurred. Uncovered wastes 
should be recovered and low spots filled in. 
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The minimum slope over the finished waste site is 
a function of the type of soil. The heavier the soil, 
the flatter the finished grades become. While clay 
soils are often desirable for final cover, a final dres- 
sing of top soil may be necessary to prevent cracking of 
the clay layer under summer conditions. Further, if 
clay soils are used, particular attention should be given 
to gas control design features. Great care should 
be taken to ensure that necessary site features such as 
monitoring wells, gas venting trenches, pipes, etc., 
are not obstructed. 

BURNING 
General 

Discussions as to whether burning should or should 
not be permitted at disposal sites usually generate 
controversy. Although Ontario Regulation 309 gives no 
direct guidance, it does call for: 

f- orderly disposal by compaction and earth 

cover ; 
- procedures and safeguards for the prevention 

of accidents; 
■!-- adequate supervision. 

Waste management authorities feel that, through 
these provisions, volume reduction and waste disposal 
hy uncontrolled burning is indirectly prohibited. See Appendix A, 
Guidelines for Burning at Landfill Sites in Ontario. 

Communities with a limited tax base often claim 
that they cannot afford to purchase or rent the equipment 
necessary to compact and cover wastes. Burning may prove 
to be more expensive in the long term when one considers 
human life, and hazards to health and property. Each 
case should be considered on its own individual merits. 
In most cases, however, burning will be rejected in 
favour of a proper landfilling operation when all these 
hazards are understood. 
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If the environiaental effects of, and the problems 
associated with burning are carefully explained to the 
site operator, the operator will normally tend to move 
away from waste disposal by burning, to other more 
acceptable practices. Generally, burning is more a 
matter of habit rather than necessity. 

Open Burning 

This term has been used to describe operations at 
open sites where all wastes are burned and are rarely 
compacted or covered. It differentiates these operat- 
ions from those in covered or closed pits. Ministry 
approval for open burning is given under special 
circumstances and is never permitted on a continuous 
basis. It adversely affects public acceptance of the 
operation and can jeopardize proper locations for future 
landfilling sites. The ideal conditions and close 
supervision necessary for environmentally safe operations 
can rarely be maintained for extended periods. Selected 
burning at selected sites can sometimes be an advantage, 
if done properly. If burning is to be permitted, the 
requirements of Ontario Regulation , which deals with 
the control of air contaminants and opacity of visible 
emissions, must be adhered to. 

Selected Burning 

The burning of dry brush and lumber at small and med- 
ium sized sites, is sometimes given qualified encourage- 
ment by the Ministry. Brush and lumber should be wind- 
dried in small piles not more than 5 metres square and 
3 metres high and placed at locations designated for this 
purpose in the site design plan. Fires should be very 
hot and the piles relatively small. Combustion should 
bo completed in a very short period of time. In many 
parts of the Province, a Ministry of Natural Resources 
Fire Permit is necessary before Ministry of the 
Environment approval can be considered. In any 
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cas%" "du^r^ftrg at th^ s-ite should always be carried 
out under strict conditions and under which normally a 

Fire Permit would be issued. It is most important that 

fires be continually supervised and put out before the 

Supervisor leaves. On windy days, when sparks may be 

carried to other wastes, crops, grasslands or buildings, 

burning should be avoided. Ideally, long, dry, windy, 

sunny periods will precede burning so that the materials 

to be burned are dry. Fires must not be started using 

flammables such as rubber, petroleum and asphaltic 

products because of the dense smoke which is generated. 

Pit Incincerators 

When located at landfilling sites, pit incinerators 
need a certificate of approval in addition to that 
issued for landfilling. However, the intent to use a 
pit incincerator must be expressed in the landfilling site 
application for approval and the landfilling site must 
be certified to cover such an operation. Incinerators 
range in character from pits or trenches in the ground 
to structures designed to promote complete combustion. 
It is beyond the scope of these guidelines to discuss them 
in detail. Inquiries about their construction should be 
addressed to the Ministry's Environmental Approvals and 
Project Engineering Branch. 

In its simplist form, a pit incinerator is a fire- 
brick lined metal box placed at or below grade. More 
sophisticated units are structures marketed under various 
trade names. They may provide forced air drafts, ash clean- 
out mechanisms, spark arresters, and refractory linings. 

In some locations, under ideal conditions and with 
close supervision, incincerators have had limited success, 
in that no adverse effects have been observed when 
selected wastes have been burned. However, the ideal 
conditions and close control necessary have rarely been 
sustained for extended periods. Pit incineration has, in 
the main, been abandoned because of control costs and its 
failure to meet environmental standards. 
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Nevertheless, in areas where large quantities of 
dry wood wastes, such as wastes from a furniture 
industry, need to be disposed of, pit incineration may 
be considered. However, the proponent is likely to 
reject the method when details and costs for its 
operation are reviewed. 

Health Considerations 

Because of the diverse origin of wastes, from time 
to time hazardous materials will be delivered to waste 
disposal sites. Burning of these wastes may result in 
explosions or discharge of hazardous contaminants into 
the atmosphere, and possibly injury to workmen on the 
site or near-by residence. 

It is very difficult to ensure that fires are com- 
pletely extinguished. They may be rekindled by ashes and 
some hot materials and cause further fires, explosions, 
etc . 

Heat and incomplete combustion may affect putrescible, 
pathogenical, and hazardous materials. Rapid multiplicat- 
ion of harmful bacteria may ensue or volatile chemicals 
emitted to atmosphere may cause air pollution problems. 

Odours caused by the incomplete or protracted combust- 
ion of putrescibles may cause harm or discomfort to 
persons on or near the site. They may also attract flies 
and animals and hence accelerate the spread of disease. 
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APPENDIX A 



GUIDELINE 

FOR 

BURNING AT LANDFILL SITES 

IN 

ONTARIO 
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PREAMBLE 

There are in Ontario more than 1500 active sanitary 
landfilling sites certified by the Ministry. Of these 
sites, only 20% to 25% are considered to be major sites. 
These sites handle about 80% of the municipal waste 
generated in the Province. The remaining sites vary in 
size. Their operational requirements are largely depend- 
ent on the quantity of waste received by them and their 
location relative to populated areas. A number of rural 
sites especially in Northern Ontario serving primarily 
seasonal operations (tourism etc.) may only receive cover 
material once a year. In the operation of some of these 
smaller sites, in remote communities, burning under 
properly controlled and supervised conditions may be used 
for volume reduction. 

The following guidelines are provided by the Minsitry 
of the Environment to facilitate orderly burning at approp- 
riate landfill sites. This guideline should be used in 
conjunction with the document "Guideline for the Establish- 
ment, Operation, Management, Maintenance and Closure of 
Landfilling Sites in Ontario". 

STATEMENT OF PRINCIPLES 

Regulation 309 with the proposed amendments, does not 
prohibit burning at landfill sites. However whether burning 
should or should not be permitted at disposal sites usually 
generates controversy. Burning has many associated problems 
and because of these, burning is not encouraged. 

Since many sites do not receive daily cover, as in many 
cases, :n northern Ontario, burning could help decrease 
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the availability of organics to birds, rodents, vectors 
and bears. As a result, if burning can be conducted in 
a safe and environmentally acceptable manner, the Ministry 
has established the following guidelines: 

OPERATIONAL REQUIREMENTS 

ii Burning should be carried out only when prevail- 
ing weather conditions are suitable, i.e., no 
high winds, and the operation should be 
supervised. 

2« Prior to burning tires, plastics or wet materials 
which may cause smoke or other undesirable 
emissions, must be segregated and not burned. 

3» Permits as required by the Ministry of Natural 

Resources, municipalities or other agencies, must 
be obtained in order to ensure appropriate 
safety precautions and the prevention of fires. 

4> The area of burning on the landfill site must be 
restricted in order to enable the operator to 
extinguish the fire immediately if necessary due 
to a change in weather or other conditions or 
if so ordered by Ministry staff. The operator 
must also provide proof of his ability (i.e. on- 
site equipment or written agreement with local 
fire control agency) to extinguish the fire. 

§,.. Access to the landfill site by the public and 

other unauthorized personnel must be controlled 
when burning is carried out. 
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6. Complaints from local residents regarding 
smoke or odour emissions will have to be 
resolved by the operator. If this is not 
corrected satisfactorily, the operator will 
be ordered to stop burning. 

7. Site operators should comply with Regulation 308 
and Section 14 of the Environmental Protection 
Act, when burning. 

8. Burning will not be permitted at new sites 
except in accordance with the operations program 
proposed by the operator at the time the 
Certificate of Approval is applied for. The pro- 
gram should deal with the above issues and any 
others that may be relevant to the site. A 
draft program is available from the Ministry of 
the Environment on which the operator may 

wish to base his proposal. 

9. Where problems are encountered with burning at 
existing sites, the operator may be requested 
either to stop burning or make a satisfactory 
proposal to control burning for incorporation in 
the Certificate of Approval for the site. If the 
operator does not comply voluntarily with such 
request, formal action to require him to stop 
burning may be taken under provisions of The 
Environmental Protection Act such as Section 6, 

7 or 38. Appeals are available from any proposed 
action by the Ministry under these sections. 
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Subject: 



Topic; s 



OPERATION MONITORING 



HYDROGEOLOGY AND 
LEACHATE CONTROL 



Objectives: 

The trainee will be able to: 

1. Define the term Leachate and describe 
its impact on ground water and 
surface waters in the proximity of 
the landfill. 

2. Describe the mechanisms by which 
natural attenuation of contaminants 
found in leachates occurs in the 
soil. 

3. Name the procedures which could be 
used to control contamination of 
surface and ground water by leachate. 

4. Discuss the various procedures 
available for monitoring of leachate 
migration. 



HYDROGEQLOGY AND LEACHATE CONTROL 

GENERAL 

The earth is not solid. It contains many small 
openings which are present between particle grains and 
as cracks in solid rocks. Over the years, rain and water 
from melting snow has moved into, and filled these 
openings with water. The water table is the upper surface 
of this water. Below the water table almost all of the 
open spaces in the rocks and soil are filled with water. 
This water is called ground water. An aquifer is a unit 
in the ground, which will yield useful quantities of water 
to a well. For example, an aquifer may be a bed of gravel 
or sand, containing water. The word "useful" is important 
in this definition. In one area a gravel unit yielding 
2 gal/m (9.1 L/m) of water to a well may be useful and 
therefore it is considered to be an aquifer. In another 
area, where there are other more economic sources of 
water present, this 2 gal/m (9.1 L/m) gravel unit would 
be of no value and not be considered an aquifer. A water- 
well driller may find a number of small water bearing 
units when drilling a well but will continue drilling until 
he feels he has found sufficient water for his client's 
needs . 

All landfills produce contaminants and some of these 
will seep from the landfill into the surrounding ground. 
It is important to locate and to design landfills so that 
these contaminants will not move into aquifers and contam- 
inate water-wells. There are many areas in Ontario which 
are suitable, from an environmental standpoint, for small 
landfill sites. 

LEACHATE 



Leachate is a fluid that is produced at solid-waste 
disposal sites when water, for example, rain passes through 
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the waste. Leachate is a very contaminating fluid. 
Unless it is held and treated, this leachate moves away 
from the disposal site into the surrounding environment. 
As it moves, the concentration of the contaminants in 
the leachate is reduced by a number of processes. This 
reduction is known as attenuation. The effectiveness 
of this attenuation process varies from site to site* 
At some sites natural processes may attenuate contaminants 
to very low levels within a very short travel distance. 
At other sites, contaminants may be poorly attenuated 
and spread for thousands of feet at high concentrations. 
In these cases, leachate control facilities must be built 
into the landfill to prevent spreading of contaminants. 
The evaluation of a landfill site requires an estimate 
of the amount of natural attenuation. If this natural 
attenuation is not adequate, a design must include measures 
for control of contaminants. 

NATURAL ATTENUATION AND OTHER FACTORS 

In the attenuation process, as described previously, 
there are three mechanisms: 

a) Biological decomposition. This involves the break- 
down of the organic components in the water by 
bacteria and other micro-organisms. 

b) Dilution. This involves the mixing of the con- 
taminated water from the landfill with uncontaminat- 
ed ground-water or surface water. 

c) Chemical Processes. This involves a variety of 
chemical reactions which prevent the movement 
of the contaminants. 

These attenuation mechanisms are very complex. It is 
difficult to predict contaminant migration from landfill. 

It is not possible to make a meaningful list of 
hydrogeological or environmental requirements or 
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Surface runoff 




Figure 8-1 Leachat. and infiltration mo«a,.n„ ar. .f,^«, by th. characfrirtic, of 
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tht soil and badrock. 
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limitations that will determine the suitability of a 
prospective site. The suitability of a landfill site 
is determined by a large number of environmental factors 
which interact and must be considered together as a 
package. It is seldom that just one of these factors 
will be critical. What is important is their combined 
effect and the impact that the landfill will have on the 
environment . 

CONTROLLING CONTAMINATION 

Several procedures can be used which will reduce the 
impact of the waste disposal operation on the environment 
when natural environmental safeguards are not sufficient. 
These procedures are generally expensive and require a high 
level of professional expertise. They include: 

a) Lining the Landfill Site 

Landfill sites can be lined with earth, 
plastic, asphalt, or other materials to contain 
the leachate so that it can be collected. Such 
liners should be installed on a carefully pre- 
pared base and should be protected from crack- 
ing, settling, or from damage by roots or 
burrowing animals. There is also concern for 
the possibility that there will be chemical 
reaction between the liner and the leachate 
which may reduce the effectiveness of the liner. 

b) Collecting the Leachate 

Leachate may be collected for disposal or 
treatment. The collection facilities may con- 
sist of buried tiles such as those around the 
foundation of a home, gravel filled drains or 
collection wells. These may be located beneath 
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the site, along the site boundaries, or 
down gradient from the site. The proper 
type of collection facility depends upon 
the characteristics of the site. If the 
leachate collection facility cannot be 
connected to a sanitary sewer system, for 
what ever reason, then it must be provided 
with liquid storage facility of its own. 

c) Treating the Leachate 

The simplest method to treat and dispose 
of eachate is through the local sewage treat- 
ment plant, where it can be handled with 
other liquid wastes. If this is not 
possible, on-site treatment facilities must 
be considered. 

In part such facilities may consist of: 

1) Conventional or aerated waste 

stabilization ponds 
2), Application on land by spraying 

on-site or off-site 
3) Recirculation of leachate by spraying 

on the completed portion or area of 

the landfill 
; 4J Haulage to an approved treatment and/or 

disposal facility 

The success of any type of leachate handling 
process will depend upon the volume of 
leachate produced, and its physical and 
chemical characteristics. Parameters to be 
analyzed for will be determined by the type 
of wastes that are deposited in the site. 
(If sediment is found in the sample, the 
sample should be filtered prior to analysis) . 
Therefore it is very important that these 
items be well researched during the planning 
stage of the landfill facility. 
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a) Covering the Landfill 

Leachate, is produced when water infiltrates 
through the surface of the landfill and 
comes into contact with the wastes. This 
infiltrating water can be con-rolled to some 
degree by creating a "cover" of soil and 
vegetation over the landfill which will 
maximize the amount of runoff and amount of 
evapotranspiration, and only allow ^ rainimym 
amount of water to enter the landfill. 

e) Rapidly Stabilizing the Wastes 

For practical purposes, landfills may 
produce gas and lachate "forever" and thus 
should always be of concern. Attempts have 
been made to speed up the processes of waste 
decomposition so that the landfill will 
become interactive or "inert" much sooner. 
This rapid stabilization appears very promis- 
ing in pilot tests but to date, has not been 
proven on an operating landfill. 
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MONITQRTN G_ PRO GRAMS AND C ONT INGENCY PL AN S 

If it were certain that the landfill would perform 
exactly as expected, and in accordance with designs, 
there would be very little use in monitoring for such 
things as leachate and gases to see what effect the 
landfill is having on the environment. However, there 
is some uncertainty and therefore monitoring is often 
required. A monitoring program is designed to warn the 
owner of the landfill and the ^5inistry so that problems 
can be dealt with before they become "unmanageable". 

The most commonly used monitoring equipment for 
sampling the ground water is the common well point or 
a similar (slightly modified) device. This consists of 
a screened or perforated section of pipe installed in a 
specially constructed bore hole. Ground water or leachate 
can be drawn from this device for analyses. Sometimes 
the hydrogeology of the site is extremely complicated 
and therefore many sampling points will be required. The 
extent of the sampling will depend upon the conditions 
on an active landfill is difficult as it is often damaged 
by landfill equipment during operation and by vandalism. 

If there is no remedial plan available then there 

is little point in developing a monitoring program to 

identify a problem situation. This remedial plan is called 
a contingency plan. 

Monitoring and contingency plans can be very expensive, 
particularly when the natural environment is not well-suited 
to waste disposal. Because of the expense involved, small 
sites should be located in environments where they are 
not required. It should be kept in mind that a contingency 
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plan is a plan that will ptobably not have to be implement- 
ed unless an error has been made in the landfill design. 

Appendix A provides information on the design of 
monitoring wells. 

OTHER CONSIDERATIONS 

There are generally some "cosmetic" problems assoc- 
iated with a landfilling operation. These include the 
obvious problems, such as blowing paper, birds, and mild 
odours which have been discussed in other sections of 
this document. There are also less obvious problems 
of this nature associated with the hydrogeology of the 
sites. These are leachate springs and leachate odours. 

Leachate springs produce dark brown rusty stains on 
the ground surface and discharge dirty gray water with 
a mild but obnoxious odour. Obnoxious odours are also 
produced when the leachate is allowed to stand in an open 
pound or when refuse is dumped into standing waters. Under 
the latter situation, these odours can be extremely strong. 

Both of these problems can be easily avoided by a 
properly run landfill. 

A landfill should be treated as a permanent facility. 
If it has been designed to require maintenance of some 
sort, then the maintenance is likely to be forever. This 
maintenance however, may not be a problem if it is included 
as part of other maintenance requirements for that 
particular landfill property. For example, erosion of the 
slopes on a landfill can be easily controlled, as a normal 
part of the daily maintenance workload program for a 
particular area, such as in a park. 

The future use and maintenance of the landfill property 
and the future use of the surrounding properties is always 
a major concern , even during the initial site selection phase. 



Appendix A 

GUIDELINES FOR THE DESIGN 
OF 
MONITORING WELLS FOR SANITARY LANDFILL SITES 

General 

There should be flexibilty to design for 
the purposes of economy and the need to deal with 
specific conditions determined by a large number 
of variables. These include, depth and gradient 
of the water table, physical properties of the 
subsurface materials, nature of the disposed 
material and the type of information desired. For 
example, near a ground -water dischaj^ge area there 
is an upward movement of ground-water flow and 
shallow monitor wells may suffice. In a ground- 
water recharge area, there is a downward movement 
to ground-water flow and the monitoring of several 
depths may be required. Because of these potential 
complexities, the number and location of monitoring 
wells at each site should be determined by qualified 
ground-water personnel. 

basically, monitoring wells should be similar 
in construction to water supply wells in that they 
include a protective casing, a screening device, a 
sanitary seal and are developed to an essentially 
sand-free condition. 

Protective Casing 

Plastic (ABS and PVC) and steel casings are 
commercially available. Both types have certain draw- 
backs. Steel casings may result in iron contamination 
of samples as well as Conduciveness to increased 
bacterial breeding that, over a period of time, may 
plug the screen. The plastic casings are known to 
contain trace amounts of phenols which would introduce 
errors when monitoring for this parameter in a sanitary 
landfill. 
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Monitoring wells very near a landfill should be 
constructed of plastic to resist corrosion. Steel casings 
have tne obvious advantage of strength. The use of casings 
witii a minimurn practical inside diameter is recommended. 
Tills will facilitate sample recovery by either pumping and 
manual methods. 

Screening 

Tiie type of screening required for a monitoring 
well is dependent upon several variables. Two types, 
stainless steel and plastic are commercially availability. 
Selection will depend primarily on the nature of the wastes. 
Design specifications can be modified for either variety 
to suite the existing geological conditions. For all wells, 
tne screen snould be installed at least one metre below the 
lowest seasonal level of tiie water table. The length of 
screening can be tailored to suit tlie amount of aquifer 
to be monitored and its permeability. Particle size 
analysis of aquifer material will determine the size of mesh 
for tiie screenexi portion of the well. 

Sanitary Seal 

To prevent down-hole contamination in monitoring 
wells from surface infiltration, it is recommended tliat 
grouting proccxiurcs be adopted. Cement or clay (usually 
bentonitc variety) can be used for ground-surface enclosures 
of the casing as well as hydraulically sealing off both ends 
of the screen wJien monitoring a specific section of aquifer. 
Tne well casing snould extend at least 3 feet above the 
surface exposure of the grout to allow easy identification 
and minimize down-hole contamination. 
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^VTell D evelopmen t 

All monitorincj vvolls must ho developed soon after 
installation to allow easy flow of sedimont-f roe water from 
the aquifer to the well. Since most, if not all, instances 
of monitoring wells occur in relatively permeable sites 
initial overpumping will probably be adequate as a method 
of development. Submersible pumps (suited for casings with 
a 4" I.D.) could be employed in this regard. Compressed Z ' 
air may be used as an alternative method. 

Sampling Techniques 

Samples are obtained using normal water sampling 
techniques. It is essential that samples be taken from 
the screened portion of the casing to avoid sampling of 
stagnant water in the casing. An alternative method is 
to pump out the stagnant water before sampling but this 
can be a time consuming process if there are a number of 
monitoring wells. Down-hole brass samplers should be 
used with caution as metal contamination may occur. 

Testing Parameters 

In selecting specific test parameters to determine 
loachate components, the type of wastes being disposed of at 
the site must be considered. For this purpose, they may be 
grouped as 

■3) Domestic refuse 

b) Sludge (riunicipr.l Sewage) 

c) Commercial and industrial wastes (solids) 

d) Liquid industrial wastes 
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Subject: 



OPERATION MONITORING 



Topic : 9 

GAS CONTROL 



Objectives: 

The trainee will be able to: 

1. Identify and discuss the character- 
istics of gases produced in a land- 
fill. 

2. Discuss the factors affecting 
migration of landfill gases. 

3. Name the various mechanisms available 
for control of gas migration. 



GAS CONTROL 



GENERAL 

Gases are produced in a landfill when the wastes 
biologically decompose. The principle gas that causes 
concern is methane, which can explode if it is mixed 
with air in certain proportions. There are cases where 
methane that accumulated in a confined space, such as 
a basement, was ignited and extensive property damage 
or injury occurred. 

There are a large number of factors which influence 
the amount of methane gas that is produced and how far 
it will travel beneath the surface of the ground. 

Facilities can be designed into structures that are 
built on landfilled areas to make these structures safe 
from the gas. Facilities can also be constructed to 
prevent the migration of gas onto nearby properties. These 
facilities are expensive and require the services of a 
specialist in the field. Improperly designed facilities 
are hazardous and may produce obnoxious odours. 

Monitoring for the presence of landfill gases, both 
on the landfill and on adjacent property, is a very 
important consideration because it involves public safety. 
Methane detection equipment is available and if properly 
maintained, will allow the detection of methane before it 
becomes to be a problem. 

Since landfills take many years to biologically 
decompose and gases will continually be produced during 
this process, any gas control facilities (and probably 
leachate control facilities as well) should be considered 
to be permanent until experience and continual monitoring 
demonstrate otherwise. 
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METHANE MOVEMENT AND EFFECTS 

Normally, methane has sufficient routes through 
soil capillaries to escape into the atmosphere by vertical 
movement. The absence of a spark avoids explosions 
even though the methane concentrations may be in the range 
of 50%. However, if for any reason, vertical routes 
become obstructed, pressure exerted by accumulated gases 
may cause it to migrate laterally. Together with carbon 
dioxide, it may displace air from around tree roots and 
cause the trees to die by suffocation. Therefore, if 
trees are to be protected, adequate ventilation must be 
provided. Dying trees may serve as an early warning system. 
Surface vegetation, with shallow roots, is normally not 
affected. 

Vertical movement of gases is often obstructed by 
saturated soils, clay cover, snow and ice. Gas migration 
is dependent upon: 

a) the permeability of the medium through which 
it passes; 

b) the type of permeability, e.g., fractures, 
inter-granular spaces, etc.; 

c) the type of materials which bounds the 
garbage area, and their relative positions, 
both vertically and horizontally; 

d) the amount of gas and the pressure gradients 
involved. 

Gas escape routes must therefore be constructed as 
the landfilling proceeds. This is particularly true at 
large disposal sites. Estimates of anticipated maximum 
gas generation rates should bo made to ensure that the 
gas venting system components are appropriately sized. It 
is important where buildings are located, or are expected 
to be constructed, adjacent to site boundaries, that two 
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independent protective devices are provided to guard 
against methane migration beyond the site boundaries. 

GAS CONTROL MEASURE S 

The first control measure should attempt to prevent 
methane leaving the disposal site; the second should 
prevent any residual of escaping methane from entering 
buildings. Closed rooms, basements and apertures are 
all locations where methane gas can accumulate where 
electric circuits, gas heating systems, smokers and even 
shoe nails on concrete, can provide a deadly detonating 
spark. Even if a spark is not produced where explosive 
methane concentrations are developed, mortalities may still 
occur due to the absence of oxygen. If an active suction 
ventilation system is used, in or adjacent to a building, 
it may draw gas which might not otherwise be present into 
the building it is intending to protect. 

Gas control systems require special design and are 
therefore discussed in general only. 

Passive Systems 

These are systems which rely upon differences in 
specific gravity and temperature to permit methane and 
carbon dioxide to escape into the atmosphere. On large 
sites, intersecting gravel trenches may form a grid over 
and around the site. The gravel grids and the venting 
stacks which will be projected through the final cover 
should be built up as the work at the site proceeds. 

Active Systems 

These are systems which rely upon mechanically 
operated exhaust or forced air fans. Venting facilities 
should extend to the groundwater table, to a layer of 
material of low permeability below the garbage, or to 
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such a depth below the wastes that a sufficiently large 
reservoir can be created to contain methane until its 
upward migration can be initiated. 

Lateral Barriers 

In addition, impervious barriers, either natural 
or man-made, or ventilating trenches may be used to prevent 
migration of gas in a particular direction. Stack pipes 
should be of sufficient height to disperse the gases and 
to make vandalism difficult. Wind rotated hoods that 
prevent blockage by objects or by ice and snow should be 
provided. 

Monitoring 

Monitoring systems should be established to that gas 
pressures, measured at different depths, will make it 
possible to assess the effectiveness of the ventilation 
system. Their design should take into account the local 
geology and the type and location of the man-made 
ventilation systems. 

Protection of Structures 

A comprehensive defense mechanism should be provided 
to protect structures constructed adjacent to landfill 
sites. Some protective devices may be inherent in the 
structure itself. The first floor may, for example, be 
elevated and an open ground level area underneath may be 
reserved for storage. Car parking should be avoided since 
automobile ignitions may cause explosions. 

A gas detection system should be arranged to actuate 
a venting system. The venting system should be spark 
proof and should be checked periodically to ensure it is 



9-4 




^inal cav*r morivrial 






Vanl«cf gal 



M' 







Va^Bfvfivn 



mttmtmimmmt^ 



Final fovar matsnaP 



«^ <>' 



S£ 



fm^intTitmTmff 



Pwlorotad IcHirai 



twit' 



Figure 9-1 GAS CONTROL USING GRAVEL TRENCHES 




cloy barriar 



4 Pnpdlkd 4 linar 4 j^od. i 



Cloy barrttr 




Figure 9-2 GAS CONTROL USING IMPERMEABLE BARRIERS 

9-5 



in proper working condition. Paved areas around the 
building may constitute a hazard because of their 
impermeability. Underground services, particularly 
hydro conduits should be carefully designed to prevent 
methane collection and thereby minimize risks of explos- 
ion. The hazards to personnel entering underground 
service systems in which methane may have collected should 
not be overlooked. 

RECOVERY OF METHANE 



Since methane is an energy-rich combustible gas, 
it may be possible in the future to recover this resource 
at large sites. Methane is being recovered on an experi- 
mental basis and used as a fuel in one location in the USA 
and Canada. At the present time, however, developers are 
reluctant to undertake methane gas recovery on a commercial 
basis. Nevertheless, it may be possible to design a land- 
filling site with ultimate methane recovery in mind with 
minimal additional costs. 
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Subject: 



Topic: lo 



OPERATION 



WINTER OPERATIONS 



Objectives: 

The trainee will be able to: 

1. List the various factors affecting 
winter operation. 

2. Discuss the various measures that 
could be used to overcome adverse 
operating conditions during winter. 



WINTER OPERATIONS 



General 

Winter operations require advanced planning for site 
preparation, staff quarters, equipment maintenance, snow 
removal, and stockpiling and storage of cover material. 

Many problems occur as a direct result of failure to 
prepare an adequate disposal area in advance of winter. An 
area sufficient to hold more than the expected volume of 
refuse should be prepared in advance. Disposal areas for 
emergency dumping, stockpiles of cover material, areas for 
piling snow, turning areas for snow ploughs, and snow fences 
to minimize and control snow drifting should all be provided 
and put into place before winter sets in. 

Although a well drained area with a southern exposure 
may normally be chosen for winter operation, the prevailing 
wind direction should be considered. A sheltered site is 
preferred over one with exposure to adverse weather fronts. 
Up to twice the estimated required area for disposal should 
be prepared so that problems due to heavy snow and equipment 
failure may be minimized. 

Access to ramps and dumping edges should have a slight 
uphill grade. At sites without continual supervision this 
is important, since it helps to prevent cars from becoming 
immobile. Also, site users will not normally drive down an 
incline to dump for fear of getting mired. With uphill grades 
to the disposal area dumping in undesirable locations 
is minimized. ' 

Sand boxes should be conveniently available in locations 
where site users may become mired. Again this is most 
important at small unsupervised sites. 
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HOURS OF OPERATION AND PUBLIC INFORMATION 

Daylight operating hours in winter are often reduced by 
weather conditions, particularly at smaller sites where the 
equipment must be used for other work. Some areas have large 
summer populations but limited winter populations and, 
therefore, in these cases, short operating days are not a 
problem. At larger sites, volumes of refuse do not decrease 
significantly in winter and, therefore, such a reduction is 
not usually possible. Because of adverse weather conditions, 
the operators may have to work longer in winter than in 
summer. 

It is usually a matter of a week or two before the 
public becomes aware of changes in the hours of operation. 
To prevent dumping at the gate, changes of hours should not 
be made until the public has been properly informed through 
the press, radio, notices or any other effective form of 
media. 

Lighting 

Because of shortened daylight hours, auxiliary lighting 
is required. An independent generating system can be used 
to supply flood lighting for the working area. Such a system 
can include a gasoline or diesel generator with portable 
light s ta nd ar d s . 

The dozer's light can be relocated at a high level as 
is normally done on snow ploughs. This is an effective 
practice at smaller sites. Alternatively, additional lights 
may be attached to the roof of the machine. 
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COVER MATERIALS 

Fine grained soils such as clays or clay sands cannot be 
readily excavated and used as cover material in very cold 
weather. Coarse grain sands or gravel should, therefore, be 
trucked in and stockpiled. The stockpiles should be protected 
from freezing by straw and from water by tarpaulins. 

The coarser grained materials are usually suitable for 
winter cover. Sands with a high moisture content may freeze 
but with reasonable care in the selection of materials and the 
location of stockpiles this can be avoided. Cm Northwestern 
Ontario, several sites serving populations from 3,000 to 107,000 
have operated successfully with temperatures well below 30°C 
below zero) . 

A frozen stockpile of sand can form a dangerous "overhang- 
as the sand is removed. if site equipment cannot remove the 
dangerous overhang, ditching powder may be used to blast out the 
hazardous cap. This problem should be considered at the planning 
stage. Explosive storage and trucking facilities for which permit, 
are necessary may be required. 

Snow Problems 

Snow fencing, snow ploughing, snow removal and storage are 
typical operating needs that must be considered. Snow fencing 
should be placed where operating experience indicates a need. 
The protection that hedges and trees provide should also be 
considered when the winter operating area is selected. 

Space required for storage of snow from snow ploughing 
must be considered in advance. The road should allow snow 
ploughs to operate effectively. A snow disposal area served 
by a road loop, allows snow to be ploughed away from the 
waste disposal face. Additional passes can then create 
space for both snow disposal and driving. Wide trenches 
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with a slight grade at each end may be constructed for winter 
operation. The trench can be ploughed along with the road. 
In this operation, the refuse must be well compacted and 
covered. Trench operations in clay under extreme climatic 
conditions may not be suitable due to ponding. During snow 
melts, it may be necessary to pump out ponded water. 

At certain sites, snow may have to be removed and piled 
after ploughing. The location of suitable areas for snow 
storage, together with planning for quick and economic snow 
removal, should be carried out well in advance of winter. 
In selecting snow storage areas, the melting problems that 
will occur in spring should be considered. Locations where 
the melt will flow into the waste disposal area should be 
avoided. A snow fence around the snow storage area to collect 
litter after snow melt is useful. 

EMERGENCY DISPOSAL AREAS 

At some sites, emergency disposal locations are necessary. 
Most are close to the entrance. Some serve as holding areas 
when the main disposal face is not in use. These areas should 
be controlled so that access can be denied when normal operations 
are resumed. Fencing, gating, and temporary signs are necessary. 

Temporary Signs 

When it is necessary to post temporary signs, printed signs 
on movable standards should be prepared in advance. 
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Daily Routin e 

A planned daily routine for maintenance, daily operation, 
and good recordkeeping ensures an efficient operation. Good 
planning gained through experience, is essential in setting 
priorities in an effort to operate a landfilling operation 
satisfactory during winter weather conditions. As an example, 
areas should be ploughed according to their priorities. The 
time required for hauling cover material should also be known 
in order that haulage can be completed during daylight hours. 

Equipment Maintenance 

In planning site operations, facilities for equipment 
repair and maintenance should all be considered. A heated 
garage is required for maintenance of equipment. A winter 
cab heater is essential if the operator is to function at 
his best. He can stay on the job longer and accomplish more 
work. Waste disposal site operations, particularly in winter, 
are extremely hard on equipment and personnel. 

Daily maintenance is required based on a checklist. The 
daily routine normally involves the following: 

a) checking belts and liquid levels in radiators 
before starting; 

b) idling the engine for five minutes before moving; 

c) checking that all rollers are moving; 

d) periodically check equipment during each working 

day to ensure wire, paper and other debris is removed 
from rollers, radiators, belly sheds, idlers and 
sprockets; 

e) checking the equipment completely at the end of 
the day; 

f) recording the daily checks made, together with running 
time and any repairs made. 
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STAFF FACILITIES 

Large sites require staff facilities. A minimum require- 
ment may be a heated building, with lunch and washroom facilities 
At smaller sites, a building with a space heater, table and a 
few chairs may be sufficient. Some sites have small portable 
buildings, sheds or trailers which can be relocated to keep 
them close to the disposal face. 

SPRING CLEAN-UP 

Disposal sites may be unsightly in the spring when papers 
previously hidden by the snow become exposed. Cleaning snow 
fences and other fencing of debris must be undertaken throughout 
the winter to reduce this workload in the spring. 



10-6 



Subject: 



Topic: ii 



SITE CLOSURE 



PROCEDURE FOR SITE CLOSURE 



Objectives: 

The trainee will be able to: 

1. Identify the various components of 
the site closing procedures. 

2. List the sequence which closure 
should follow. 



PROCEDURE FOR SITE CLOSURE 

GENERAL 

The complete closure plan should be reviewed by 
Ministry Regional staff prior to its implementation, to 
ensure that the procedures and timing will provide adequate 
protection of the environment. In some situations, where 
complex problems arise, a consultant may have to be attained. 

To eliminate potential closure problems, the composit- 
ion of waste as well as other factors are considered during 
site selection. These were discussed earlier. The tin cans, 
glass, cardboard, lettuce, orange peel, etc. are really 
chemical compounds. By bacterial and natural chemical action 
they produce gases such as carbon dioxide, methane, ammonia, 
hydrogen sulphide and leachates, which have been discussed 
elsewhere. Site closure must ensure that: 

a) Penetration of water into refuse is limited 

to minimize the generation of leachate and gas 

b) The site can be used for other purposes 

PROCEDURE 

The closure of a site can be considered in four stages, 
planning, education, implementation and maintenance. The first 
step in any closure program must be to ASSESS the problem 
and PLAN appropriately to ensure that the closure proceeds 
smoothly, the environment is protected, and that no harm comes 
to the people living in it. Once the assessment and planning 
stage is completed to ensure adequate safeguards have been in- 
cluded^ it is then necessary to EDUCATE the general public. 

The next general step in the closure procedure is to 
IMPLEMENT the plan. This includes the start-up of the new site, 
a rodent extermination program, grading, compacting and 
covering of the old site and the seeding of the site with 
appropriate vegetation to maintain the integrity of the cover 
material . 
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The period during wiiicii post-closure MAINTENANCE 
is necessary, is determined by periodic inspection. 
The integrity of the cover material and side slopes 
should be checked and, wnere appropriate, samples 
siiould be taken to verify that ground and surface waters 
iiave not been adversely affected. 

Figure 11-1 illustrates site closure procedures. 



PLANNING 

There are tiiree basic requirements to consider when 
planning the closure of a waste disposal site. They are: 

a) A new site, 

b) Rodent extermination at the old site,: 

c) Piiysical closure of the old site. 

Tiie piysical closure is the only requirement common to all 
closures as, in some cases, tnere may not be a need for 
either rodent extermination or a new site. It will always 
be necessary to nave an alternate disposal location but this 
may be an existing site ratiier than a new one. 

If a conveniently located existing site is available, 
a new site may not be necessary. It should be noted tiiat 
if tue quantity of additional wastes tnat will go to the 
alternative site will exceed tuat produced by 1500 people, 
an EnvironjTiental Assessment Board iiearing may be required. 

Rodent extermination may or may not be required; 
however, baiting to aetemiine if rodents are present is 
always necessary. If tuey are, extermination procedures, as 
described under "Implementation" must be carried out. 
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Figure 11-1 



SITE CLOSING PROCEDURE 



Contact 
P-odcnt 
Fxtorminator 



Plan P^Ofiont 
Flxtcrrination 



As.^ess Necessary 
Closure Rerruirenents 



Plan Physical 
Closure 



Plan Education 
Proaran 



Locate Nc-/ 
Sites 



Ministry 
Inspection 
Possible Inspections 
By Consultant 



Subnit Closure 
Plan To ?Unistrv 



Public Hearina 



Inplenent Education 
Procrramme 



ninistry Approval 



Other Aporovals 



Develop Nev/ Site In 
Accordance With Plan 



Rodent Extermination 



Open Nev/ Site 






See Note 1 



Stop Usincr Old Site 



Closure 



Note 1 T\:!o to ciqht v/eeks should be allowed betv;een th.e 
opening of a now site and coasii:iq the use of the 
old site to ensure public awareness. 
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The operator should discuss the necessary procedures 
fully with Ministry staff. In some situations, where 
complex problems arise, a consultant may have to be 
reta ined . 

Closure of some sites will require substantial work. 
Planning will save both materials and time, and will ensure 
that the regulations have been mot. The erection of fences 
to restrict access will discourage entry by both humans and 
animals. Closure should include grading, compacting and the 
covering of wast-_^s with a minimum of 6U to 100 cm of 
compacted cover material. The too of the site should b^ 
gently sloped to promote runoff. Revegetation should be 
undertaken to reduce runoff, infiltration, erosion, and to 
promote e vapct ranspi rat ion . 

Public Information 

A public' information program will ensure that the 
closure of a disposal site will be carried out successfully. 
It will reduce confusion, provont tJariger, and reduce closure 
costs. Dumping at the gate after the site is cIosl'O will bo 
minimiried. Since human activities always result in waste 
geiv:iration , it is iiriperative to keep ti-.e public mfcrmod 
about the planned closure and the alternative site. 

Signs, sometimes, in both of Canada's official 
languages, should be placed at tlie entrance and along a 
perimeter road at approximately 100 metre intervals to 
indicate that: 

aJ the site is closed; 

ill poisons are being usod to eradicate rode-nts 
■ int.! ins'-cts; 



11-4 



c) refune must be taken to the now location. 

Directions to the new site should also be posted and 
perhaps indicated in pamphlets or advertised through the 
med ia . 

The public information program can take many forns, ,. , 
from newspaper advertisements, TV and radio coverage, to 
public meetincjs. Media announcements should be repeated for 
about three weeks or whatever period is suygested by persons 
familiar with local conditions. Whatever methods are used, 
they must be effective in reaching the public. Any 
-on;:tructive criticism received from the public should be 
considered since constructive suggestions may save money or 
time. 



c 



IMPLEMENTATIQIJ 

There will be few problems if the plan is carefully 
ioiiowed ar.d er.iphasxs is given to the public information 
[)ro'.;r^im. Covering, grading, compacting and seeding to 
maintain the integrity of the cover material at the old site 
sp.ouid be accomplished as soon as possible after use ceases. 

Ro dent Control 

Baiting to determine if rodents are present, and any 
subs'.^quent rodent extermination procedures should commence 
well in advance of site closure and final cover procedures 
otherwise rodent migration to other food sources may occur. 
Rodent: e:; termi na tors are required to be licensed by tr,e 
Ministry anu sh.ould bo re^iuesteii to provide a 12-nofith 
w.iTv.uity for th.eir work. A typical rodent control program 
includes the t:oIlov;ing: 

a) Feeding stations arc set up to keep rodents at 

the site., and to establish their food preference 
to enable the exterminator to determine their 



number and identify locations where the poisoned 
feed stations should be set up. This phase takes 
two or three weeks. 

]j ) Foods preferred by rats and spiced with fast 

acting poisons are placed in the feeding stations, 

<;. ) Fast acting poisons are removed and traps are 

rebaited with preferred foods spicod wit[i anti- 
coagulant poisons. This phase lasts three to 
four weeks. 

Maintenance 

After a site has been properly closed, subsequent 
certification is not required. Inspection and maintenance 
are, however, required by Regulation to ensure revegetation 
and elimination of surface runoff and to maintain the 
integrity of the cover material. 
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c) refuijc must be taken to the now location. 

Directions to the now site should also bo po.stcii and 
perhaps indicated in pamphlets or advertised through the 
raed ia , 

The public information program can take many f orr.s , .. . 
trom newspaper advertisements, TV and radio coverage, to 
put3lic meetinqs. Media announcements should be repeated for 
about three weeks or whatever period is suggested by persons 
familiar with local conditions. Vv^hatever methods are used, 
thev must be effective in reaching the public. Any 
constructive criticism received from the public should be 
considered since constructive suggestions may save money or 
time . 



IMPLEMENTATION 

There will be few problems if the plan is carefully 
followed aiKl emphasis is given to the public inform.stion 
progr..m. Covering, grading, compacting and seeding to 
maintain the integrity of the cover material at the old site 
aiiould bo accomplished as scon as possible after use ceases. 



Rodent Control 

Baiting to determine if rodents are present, and any 
subsequent rodent extermination procedures should commence 
well in advance of site closure and final cover procedures 
otlierwiso rodent migration to other food sources may occur. 
RoJent exterminators are required to be licensed by the 
Mmir.try and shoulci bo reOjue;-ted to provide a 12-nonth 
w/irranf.' Lor th.oir work. A typical rodent control program 
includes the foLlov/ing: 

a) Fe(jdjng stations arc set up to keep rodents at 

the site., and to establish their food preference 
to enable the exterminator to determine their 



number and identify locations where tlio poisonod 
feed stations should be set up. This phase takes 
two or three weeks. 

]j ) Foods preferred by rats and spiced with fast 

acting poisons are placed in the feeding stations. 

(^ ) Fast acting poisons are removed and traps are 

rebaited with preferred foods spiced with anti- 
coagulant poisons. This phase lasts three to 
four weeks. 

Maintenance 

After a site has been properly closed, subsequent 
certification is not required. Inspection and maintenance 
are, however, required by Regulation to ensure revegetation 
and elimination of surface runoff and to maintain the 
integrity of the cover material. 
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GLOSSARY OF TERMS 

Definition of Types of Waste Disposal Sites 
Definition of Common Terms 



DEFINITION 

m 

WASTE DISPOSAL SITES 

In Section 28 (e) of the Environmental Protection Act, 
1971, waste disposal sites are defined as any lands, or lands 
covered by water upon, into or through which, or building or 
structure in which, waste is deposited on or processed and 
any machinery or equipment or operation required for the 
treatment or disposal of waste. Regulation 824 defines 
specific types of waste disposal sites. For completeness 
these are defined below. 

Composting Sites 

Composting means the aerobic decomposition of organic 
matter by bacterial action for the production of stabilized 
humus. One of the advantages claimed for proper compositing 
is that microorganisms such as salmonella, etc. are destroyed. 

Derelict Motor Vehicle Sites 

This is a site in which three or more derelict motor 
vehicles are not enclosed in permanent buildings. A "derelict" 
motor vehicle is one which is inoperable and has a market value 
as a means of transportation that is less than the cost of 
repairs required to put it in operating condition. 

Dump Sites 

A dump is a waste disposal site where waste is deposited 
without cover material being applied at regular intervals. In 
practice, must dumps have modifying conditions which up-grade 
them into sub-standard landfills. Cover is usually required, 
by modifying conditions on the Provisional Certificate of 
Approval on a regular basis depending upon the population served 
and the locality. Section 13, Sub-section 2 of Regulation 824 
details the locations where dumps may be established and shall 
not be established. Section 12 provides the regulations for 
their location and operation. 



Grinding Sites 

Grinding means the treatment of waste by uniformly 
reducing waste to particles of controlled maximum size. A 
substantial volume reduction is often achieved by this type 
of process, which is important in transportation, burying 
and reclamation. Grinding is an important feature of many 
reclamation sites since it also facilitates the mechanical 
separation of the waste constituents into marketable fractions. 
One other advantage claimed is odour reduction. In parts of 
the United States insect and rodent problems are said not to 
be experienced when ground garbage is landfilled without the 
application of cover material. 

Incineration Sites 

Incineration means the treatment of waste by controlled 
burning, including measures for limiting air pollution, to 
reduce the volume of waste and to leave it in more stable form 
for disposal. 

Individual Waste Management Site 

While this phrase does not appear in the Act or 
Regulations, Section 29 of the Act provides that the storage 
or disposal by any person of his domestic wastes on his own 
property is exempted from the provisions of the Act and 
Regulations unless the Ministry is of the opinion, based upon 
reasonable and probable grounds, that such storage or disposal 
is or is likely to create a nuisance. 

Landfilling Sites 

Landfilling means the disposal of waste by deposit, 
under controlled conditions, on land or on land covered by 
water and includes compaction of the waste into a cell and 
covering the waste with cover material at regular intervals. 
Variations of this type of site will be described in depth 
by other speakers. Section 10 of Regulation 824 describes 
the conditions necessary to develop and operate a landfill 
site . 
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On-site Incinerators 

These are incinerators located in buildings or structures 
used principally for functions other than waste management, 
e.g. for the production of energy in the form of heat, electri- 
city, gas or hydarulic power. These sites are exempted from 
the Environmental Protection Act. A pit where brush or wood 
wastes are burnt does not come within this category of waste 
disposal site. 

On-site Garbage Grinders 

These are grinders which are used for the treatment of 
waste that is subsequently discharged as raw sewage and which 
are located in buildings or structures used principally for 
functions other than waste management. These sites are 
exempted from the Environmental Protection Act. 

Organic Soil Conditioning Sites 

On these sites processed organic waste is incorporated 
into soil to improve its characteristics for crop or ground 
cover growth. Processed organic waste means waste that is 
predominantly organic in composition and has been treated by 
aerobic or anaerobic digestion, or other means of stabilization, 
and includes sewage residue from sewage works that are subject 
to the provisions of the Ontario Water Resources Act. This 
material is often known as digested sewage sludge. Night soil 
is not a processed material. Solid residues from crops at 
canning stations and cheese factories may be "processed organic 
wa s te s " . 

Packing and Baling Sites 

Packing and Baling means the treatment of wastes by its 
compression into blocks or bales and binding or sheathing the 
blocks with wire, metal, plastic or other material. 
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Transfer Stations 

These are locations used for the purpose of transferring 
waste from a collection vehicle to another carrier for transfer 
to another waste disposal site. Transfer Stations may be used 
in conjunction with any of the preceding types of site. 

Wells 



In certain cases, especially in Western Ontario, wells 
of adequate depth, usually 2000 feet or greater, which allow 
the brines to penetrate to the lower portions of the earth's 
crust may be used for waste disposal purposes. 
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DEFINITION OF COMMON TERMS 



Access Road 



This is a road that leads from a public road to a waste 
disposal site. 

Aerobic Decomposition 

Decomposition in the presence of oxygen. 

Anaerobic Decomposition 

Decomposition in the absence of oxygen. 

Aquifer 

Ground water moving principally in a horizontal direction 
through porous underground strata such as gravel. 

Bulky Wastes 

Items not normally landfilled in a main disposal face, e.g. 
appliances, furniture, vehicles, trees, stumps, etc. 

Cell 

This term, when used in respect of a landfill site, means a 
deposit of waste that has been sealed by cover material, so 
that no waste deposited in the cell is exposed to the 
atmosphere, after grading and compacting. 

Commercial Refuse 

Non-putrescible solid wastes originating from commercial 
operations . 

Contaminant 

This term means any solid, liquid, gas, odour, heat, sound, 
vibration, radiation, or combination of any of them resulting 
directly or indirectly from the activities of man which may: 

a. Impair the quality of the environment for any use 
that can be made of it. 
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b. Cause injury or damage to property or to 
plan or animal life. 

©4 Cause harm or material discomfort to any 
person, or 

d. Render any property or plant or animal life 
unfit for use by man. 

Cover Material 

This means soil or other material approved for sealing in 
landf illing. 

Drainage (Natural] 

The overland and stream flow of water. 

Garbage 

Putrescible wastes including rejected food wastes. 

Green Belt 

A buffer zone of parkland which prevents the public from 
seeing objects or activities which may appear objectionable. 

Groundwater 

That portion of the sub-surface water in the zone of saturation 
below the water table, which fully saturates where the pore 
spaces of the rock or soil are fully saturated. It behaves in 
response to gravitation. 

Groundwater Runoff 

That part of the groundwater which is discharged to the surface 
of the ground or into a stream channel as springs or seepage 
water . 

Hydrolog y 

The science dealing with the properties, distribution and flow 
of water on or in the earth. 
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Impermeable 

Resistant to flow of, or penetration by, water or other liquids. 

Individual Collection Systems 

This is the collection of his own domestic wastes by a house- 
holder and the transportation of such wastes to a waste disposal 
site by the householder. These systems are exempted from the 
Act and Regulations. 

Industrial Refuse 

Solid wastes resulting from industrial processes and manufacturing 
operations. 

Integrity and Continuity of Cover Materials 

The quality of cover materials which include durability, 
impermeability which prevent exposure to vision, animals and 
water. 

Inert Fill 

This is earth or rock fill that contains no putrescible 
materials or soluble or decomposable chemical substances. 

Leachate 

Liquid emanating from a disposal site that contains dissolved, 
suspended chemical and microbiological contaminants from 
solid wastes. 

Marine Craft Waste Disposal System 

These are waste disposal systems operated by a person or 
municipality for the receiving of waste from marine craft 
for deposit in holding tanks. They are exempt from the 
provisions of this Act and Regulation. 

Methane 

An odourless, colourless, non-poisonous gas, explosive 
when mixed with air or oxygen in certain proportions. 



- 7 - 



Permeable 

Permitting flow of water or other liquids. 

Person 

This term includes a municipality, a corporation on behalf 
of Her Majesty in Right of Ontario, and an agent of any of 
them. 

Person Responsible 

Means the owner, or the person in occupation of having the 
charge, management or control of a source of contaminant. 

Pest 

Any injurious, noxious or troublesome plant or animal life 
other than man and includes any injurious, noxious or 
troublesome organic function of a plant or animal - 

Pollution 

The presence in a body of water, soil or air of substances 
of such character and in such quantities that the natural 
qualities of the water, soil or air is degraded, its useful- 
ness is impaired or it is rendered offensive to the senses 
of signt, taste, hearing or smell. 

Potable Water 

Water that is bacteriologically and chemically safe for human 
consumption. 

Putrescible 

Capable of being decomposed by micro-organisms with sufficient 
rapidity as to cause nuisance from odours and gases. 

Scavenging 

This is the uncontrolled removal of reusable material from 
waste at a waste disposal site. 
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Shoeps Foot Roller 

A roller that consists of a steel drum fitted with projecting 
feet, usually conical in form. 

Source of Contaminant 

This means anything that adds to, emits or discharges into 
the natural environment any contaminant. 

Vector 



A living insect or other arthropod, or animal {not human) 
which transmits infectious disease from one human or animal 
to another. 

Vermin 

Carrier of disease germs, bacteria or viruses, such as rodents, 
mosquitoes, flies, lice and fleas which transmit such 
infectious elements to humans. 

Waste Disposal Systems 

These are defined in the Environmental Protection Act, 1971, 
Section 28(f), as all facilities, equipment and operations 
for the complete management of waste, including the collection, 
handling, transportation, storage, processing and disposal 
thereof, and may include one or more waste disposal sites. 

Watershed 

Total land area above a given point on a stream or watercourse 
that contributes runoff to that point. 

Weatther Conditions, Normal 

The weather conditions which may reasonably be expected to occur 
at a particular location at any time during the year for a 
considerable number of years. 

White Goods 

Derelict or abandoned appliance bodies. 
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